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Fbre\^K3^d 


The Planning Oomml sslon set up a Vforiclng Group 
in 1965 to exainino "the portion of sdentiflc equipment 
and instruments required for various educational insti¬ 
tutions up to the end of the Fifth Plan* The Group was 
also to review the present Indigmous capacity' for 
manufacturing these equipments as well as the requir©- 
ments and pit»cedures of import of essential equipment. 
The Working Group broke up into a number of committees 
to consider the requirements of scientific equipment 
and instruments in schoolSj universities and colleges, 
engineering and technological institutions, medical 
Institutions and agricultural colleges and uni ver si ties. 
These committees set up a number of sub¬ 
committees, wherever required, so as to draw on the 
experience of working teachers and experts in their 
respective fields. The reports of a number of these 
committees and sub-committees have been finali,sed. The 
workj however, could not be coDQDleted as the Planning 
Comrdrsion, which was reorganised in 3967, had decided 
that all previous committees should be disbanded and 
if necessaiy new oommitteesooight be set up to consider 
issues which still needed consideration* Since then 
there has bee n some further thinking as to the body 
or bodies which should cariy on the work of assessment 
of the requirements and supply of equipment. In view 




of the fact that the ta^ Is stupaidous aPd a veiy large 
niimber of organisations and Ministries have to be involved 
in it, it was decided to bring together the work that 
had already been done so as to provide the starting 
point for the work of the body that might be constituted 
for sariying forward this work. It is hoped that' the 
general principles di senssed this report^as well as 

the work done ty the various committees vdll prcnrlde a 
useful base line for further work* This report should 
also be useful to the odu-eational institutions as well as 
to the manufacturers of various typffa-oX eq^pment. When 
this work is completed, it should give adequa'vo -data to 
indigenous manufacturers so that they can plan their 
capacity according to projected demand. 

Our thanks are due to Chairmen and the manbers 
of the Working Group and the various committees who have 
helped us in the work of-this Group, Our special thanks 
are due to the Directorate General of Technical Development, 
whose officers extended their full cooperation to the 
Working Group and its cormnlttees. 





D, P. Nayar 

Senior Specialist (Education) 
and 

Secretary, Working Group on 
Equipment and Scientific 
Instruments, 



. recommendations 


1, The, Wbrking Group stressed that so far as 
possihLe India should meet Its recjulrements of equipment 
and sdentaflc instruments out of indigenous resources and 
should strive to achieve self-sufficiency in as short 
time as possltie. The indigenous units should be assisted 
to increase their production capacity, For^this puipose, 
indiscriminate import of sdaitific instruments ly educa1>- 
ional Institutions should be discouraged, 

^Paras 1-4) 

2, ' It vas noted that although the instruments 
Industiy in India had made considerable progress in the 
past two decades, their production had continued to remain 
at a level which could have been improved for higher 
precision than at present. In a large number of cases 
the-equipment was indigenously available and still the 
demand for imported equipment was made because of the 
predlj-octicns of research workers to certain brand names 
and lower prices. It was necessaiy that an analysis 

of the Imported scientifl^_lnstrunents of the various 
categories .in the past few years may be made by the Mlnistiy 
of Industrial Development and Company Affairs, Further, 
the capacities that exist at present for the supply of 
Various types of scientific instruments and the demand 
position should also be properly worked out, 

(Para 9) 

3, So far as the sophisticated equlpm^t was 

con coined, it was felt that a few samples of instruments 
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and equipments available in various laboratories should 
be studied carefully with a view to uji dor taking their 
design and development for subsequent production and 
introducing such modifications as might be considered 
necessary so as to utilise indigenous materials and products- 
ion capabilities# In the case of strategic materials ^d 
components, however, a policy of liberiL ii^orts was 
recommended#—It -was- also necessaiy to rationalise and 
standardise the items ba-s6<l-i3n-'p^f&iTOan<;erTreq«ibreoeR4^-'- 
and design development so that steps might be taken 
to produce these items in the country* In view of the 
limited demands for such items, it would be necessaiy 
for the government to provide proper incentives and 
subsidy both for undertaking design and development 
and for establishing their production Indigenously for 
the small quantities required from time to time, 

(Para 3D) 

4, Before esq)ending instruments manufacture in 
collaboration with foreign manufacturers, there was 
need for lnq)io^d.ng the quality of indigenous manufacturing 
units and standardising their specifications so that the 
foreign collaborator could take full advantage of the 
local productive cap a city „ 

(Para 12) 

6, It was noted that the equipments from the East 
Enivmean countries were not always of the requisite 
standard and were also not troplcalised to suit local 

. / 




vfeather conditlons« It was felt'nocessary that the 

I 

State Trading Ooiporation should look into these 
deficiencies before agreeing to import Instrumaits from 
the East European countries^ 

(Para 14) 

6, The Working Group attached the highest importance 
to the maintenance of the requisite quality of the 
scientific instruments* For this purpose it was 
suggested that a Panel of E^qjerts consisting of the 
representatives, of the educational institutions using the 
equipment, Ministries of Education and Industiy and 
Supply, industrial units using the equipment, Planning 
Commission and the Coirndl of Scientific and industrial 
Research as well as other concerned organisations should 
be constituted. The Panel should constantly review the 
degree of achievement in design and developmait. It 
sliould also screen the lists of er'.ipments and the 
quality of instruments supplied b/ various finns and 
categorise the firms on the basis of the quality of 
their products. Any defects found during operation 
should bo intimated to the Central organisation which 
had certified these firms. Genuine complaints should 
be made public as a guidance and warning to the manufact¬ 
urers and as information to the users: 


(Para 15) 
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7, Repair and servicing facilities • should be strength¬ 
ened and dispersed in different regions of the country, 

(Para 17) 

8, The educational Institutions should be encouraged 
to fabricate their om equipment. For this purpose, the 
teaching load should be reduced; finances required for 
fche purpose should bo made available, and teachers should 
be given suitable incentives. There v/as need for an 
agency to undertake the regDonsibility of bringing the 
developed instruments into market. The'existing facilities 
for post-graduate education in design engineering and 
instruments technology should bo expanded as well as 
extended in depth, 

(Paras l8-2o) 

9, E:3pensive equipment should be nationally owned 

and the institutions in a psrticiaar area should be enabled 
to utilise their services on a mutually agreed basis, 

(Para 23) 

10, Prototype equipment should be prepared on the basis 
of the specifications agreed upon by a high-powered 
committee consisting of the representatives of the institut¬ 
ions, Trade and the Department of Technical Development 

in relation to the needs of the institutions and the 
productive capacity available in the country,= These 

. / 
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proto-types should be perfected in the light of experiment¬ 
ation in the engineering colleges and polytechnics. 
Particular t5rpes of instruments should be concentrated 
aroiwid nation^ Institutions for ^ed all sing in the 
branches of kno-wledge ooncemed, 

(Para 22-23) 

11, In order to compile a comprehensive list of 
highly sophisticated and costly equipment on a natlon- 
vd.de basis indicating its location and'study the extent 
of utilisation of such equipment, a survey committee 
might be appointed consisting of among others, the 
representatives of the Ministries of Education, Industrial 
Development and Company Affairs, the U, G, C,, the 
C,S.I.R. and other concerned organisations. 


(Para 26) 



MD SGIENTIFIG INSTHJMENTS 

THE PLitJNING OOMMISSIO^ 


Appointment of the ^ forking Group 

The Planning Oommission appointed a Wbrking 
Group on Equipment and Scientific Instruments in January, 
1965, under the Chairmanship of Dr, A, Nagarajarao, the 
then Adviser (Industry) in the planning Commission to 
draw up detailed estimates of requirement of equipment 
and instruments for educational institutions at all stages 
and to review the present position of manufacture, import 
and procurement as well as supply of equipment to 
educational Institutions, etc. The teims of reference 
of the Wbiteing Group are given in Appendix I, The working 
Group was oong^^sed of' the. rep resen ta-tivos of the Ministries 
and the Departments of the Government of Indiay. Planning 
Commission, University Grants Commission, the manufactur¬ 
ers* organisations, National Council for Educational 
Research and Training, Council of Scientific and Industrial 
Research, Medical CounciI'~Of--Indlaj Indian Ooiuicdl of 
Agricultural Research, Indi^ Standards Institution, 

All India Instruments Manufacturers and Dealers* Associat¬ 
ion and of the Scientific and-Surgical Instruments 
Manufacturers, A complete list of the members of the 

Vforklng Group is given in Appendix 
Innugural /^ddross of.Pipf .^ x.k:^r,v^ Rho 

Prof, V,K,R,V, Rod, the then Member (IlSucatlon), 
Planning Commission, who inaugurated the first meeting 
of the Vforklng Group, held on 20th May, 3966, stressed 




the urgent need to ensure timely and adequate supply of 
standard equipment to schoolSj oollegesj polytechnics 
and research institutions. Prof, Rac said that vd.th 
an outlay of over Es,2,000 crores arivlsaged in the puHlc 
sector for educational development in the (old) Fourth 
Plan, including professional education, vocational 
and industrial training and scientific research, a stage 
had bee n reached in oduoetional progromming to adopt 
a pro;ject approach to development and to meet physical 
and manpower needs for successful implem^tation of the 
projects in the Plan, In view of the stringait foreign 
exchange resources which continued to be an 'inoonvenimt 

I 

constraint^, it was necessary to maximise indigmous 
production of equipment and instruments required bv 
educational Institutions, Prof, Rao suggested that 
the Working Group should examine the p-re^ent position 
regarding supply of equipment and the capacity of 
production sn as to recommend measures for efficient use 
of the existing capacity and for creating new capacity 
with foreign technical collaboration, if necessary, so 
that'the country would be at least near self-suffi dent 
with regard to scientific equipment reqiolred ty educat¬ 
ional institutions iy the end qf the Fourth Plan, The 
Working Group was requested to prepare a project report 
for this purpose so that suitable measures for taking 

* 

action on the report could be finalised and included in 
the Fourth Plan, 


/3 




•• 3 * 

3* ConGludlng his remarks Prof. Rao referred to 

the ■prospects of export market for our engineering goods 
in the developing countries in Asia and Africa, l^hth 
the trends in these countries for expanding educational 
fadlitlesf Prof. Rao thought it should be possible to 
e:3q)ort equipment and instruments to those countries 
after we had developed sufficient capacity of production 
of these itemsa 

4* It was agreed that while considering the 

estimates of. requirements-for equipment^ it would be 
necessaiy to Include the needs of, among others, 
.In d ustiilal testing laboratories# -pointed 

out that the Instiumerrts-required for various-educatLoesT' 
institutions were to be of varylngjLevels of precision 
and. It would be necessary to Identify typ es^,sped fl cat¬ 
ions and qUallly of the items* The Vfcrklng Group decided 
that the first step In regard to the tadcs assigned to 
it would be to review the existing shortages of equip¬ 
ment and top roject demand for the Fourth Plan in 
numbers as well as "types* The magnitude of requirements 
as estimated could be matched with the production 
programmes, existing as well as contemplated. Measures 
could then be considered to meet the gap betweoi the 
demand and the availability. 




7ho Working Group doddod to sot up six sub. 
Committees to study the requirements of equipment / 
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separately for general science education in schoolsj 
sGikice collogesj technical insti tiLtions in eluding 
industrial training Institutes, medical colleges, 
agricultural colleges end research institutions# The 
con 5 )Ositlon of these sut^ commit tees is given in 
Appendix III. 

6, Out of the six sub-committees appointed by the 

Working Groi:ip, the commlttses on Engineering Education 
and Vocational Training (excluding diploma courses in 
engineering), Science Education in Schools and Science 
Education in Universiti-es and Colleges, have completed 
their wrk and dravn up' the lists of equipment for the 
respective educational and scientific, institutions. 

The demmittee on Medical Education which has met a 
number of times, herwever, could not finalise its r^ort 
and in the absence of that a tentative list of instru¬ 
ments required for hospitals was dra'wn up, Tho,lists 
of >':quipi::cnt for ac^culturrl eduertien hove boon dra\«i 
up but the ooncemod Conrdttcc h&s n' t yot net to 
finalise its report, Ibwovor, the prellnlnaiy list 
Is ntta ched (appendix IV)* The Gonnlttco on Sdontl'^ 
flc ml Tcchnologicrl Rosearch has also dravn up a list 
of oquipnent required for sdmtiflc lotoratorlea, but 
it has not bo«n able tc fln'oliso its recommendations* 
The present rqjort, therefore, denis ,.... .contd,/ 


• • • • •/ 5 
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wlth only three oommittees motioned atove, which have 
finalised their reports, 

7, It may he mentioned that the Vforking Groi^ 

did not get an opportunity to consider the reports 
submitted by its committees. Further, it has not been 
possible for the Wcrking Group to address itself to all 
the ta^s assl 0 ied to it particularly that of reviewing 
the manufacture^ import and procurement of equipment, etc, 

mm^onedf*^the main tai^ before 
tha Wbrklng Group was to draw up detailed estimates 
of requirements of equipment for various ‘types of 
educational and research ins'tltu'tions and to indicate 
the magnitude of demand which, should guide the Indian 
manufacturing industry to expand their productive 
capacity in relation to the es'timated demand. In view 
of the fact that the precise estimates of enrolment in 
the_Flfth and the subsequSvt Plans for which these 
demands would have been relevant, are not yet knoT,ji» it 
has not been considered possible to give the total 
estimates of reqxzlrement of each Item of equipment needed 
for various educational Institutionsi, What the committees 
have been able ‘to do is 'to draw up lists of equipment 
for Various courses of s'tudy and to indicate whether 
the indigenous capacity is adequate to meet those 
requirements. Where the Comraitteos thought that the 
technical know-how in the manufacturing of equipment 
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in India was not avaiiatie to a raasonabile degree of 
competence, they have recommended the import of 
equipment on restricted scale. The idea being that 
as far as possibLe, India should meet its requiremaita 
of equipment and scientific instruments out of 
Indigenous resources and as mentioned Prof, Rao 
in his inaugural address, the con tin uoil3._ constraint 
of resources makes it imperative for the country to 
mohLllse its own efforts in the production of the eqviip- 
ment and to achieve self-sufficiency in as short time 
as posslbLe, The Working Group strongly aidor^es this 
view and accordingly the lists of equipment have been 
carefully scrutinised ty the committees and wherever 
there was any possibility of the Indigenous production 
coming up to the required leVel in regard to the quantum 
and the quality of Instruments^ the recommaidatlons have 
been made to that effect, 

9. The Working Group has taken note of the obser¬ 

vations made in the meeting held in the Planning Commission 
on 20th August, 1968, in regard to the question of Ingjort 
of scientific instruments ty educational and research 
institutions. In tho meeting,inter alia,it^was pointed 
out that although the instruments industry had made 
conslderabLe progress in the past two decades their product-, 
ion had continued to remain at a lev^, which could have 
been improved for higher predsipn than at present. This 



had resulted In lower generation of demand for the 
existing units and, therefore, it was considered necessary 
to assist the indigenous units and prevent the indiscri¬ 
minate in 5 )ort of scientific instiruments hy educational 
and research institutions® It was also pointed out 
that in a number of cases, applications for the in^jort 
of scientific instruments were made where q)Qclfications 
slightly varied from those manufactured within the 
eountiy. On an average, the Directorate General of 
Technical Development had to deal with 6,000 Import 
applications every year valued at not less than Es, one 
crore. Out of this nearly 2,000 to.2,S00 appll<>«ats 
could eastly-use the. lx>cally ,availatic indigenous 
material* The demand for iiqported equipment also 
resulted on account of predilection of research workers 
to certain Ip^.'-and, names and lower prices. Cjolte often 
con^jlenentary instrument had to bo in^jorted to suit 
the individually designed and fabricated instrument. 

In the meeting it \/as decided that the criteria for 
approval of sdentiflc and educational Institutions 
for making them dLigitlG for import of scientific 
Instruments free of customs duty should be reviewed. 

It was also necessary that an analysis of the imported 
scientific instruments of the vadous categories in the 
past few years may be made ty the Ministry of Industrial 
Development and Company Affairs. Further, the capacities 
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that 05dst at presait for the supply'of various 
types of scientific Instrument 3 and the demand 
position should also be properly wrked out*. The 
Working Group broadly endorses these reoommendat-- 
lons. 

I.mpojrt.Qf ■sophisticated equipment 

10. The Working Group has considered the overall 

question of import of scientific instruments and 
equipment for educational Institutions. It has 
been felt that specialised equipment and instruments 
required for research activities were generally of a 
sophisticated character and wore of a very vdde 
coverage, - The demand of any particular type being 
rather limited at any time, about 90 per cent or more 
of such requirements were being met ty ln 5 )orts# The 
Working Group also recognised that design, development 
and production of the sophisticated types of precision 
equipment and instruments required high calibre of 
scientific and technical personnel vdth more Varied 

V 

and vider experience. The number of qualified persons 
with the necessaiy competence and experience to under¬ 
take design and development of such items was also 
limited at present and therefore a selective approach 
to these activities would be necessary. It was 
considered necessary that a few samples of instruments 
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and equipment which were availahLe in the various 
latoratories should be studied carefully ty the agencies 
having the required resources and expertise with a 
view to undertaking their design and development for 
subsequent production and introducing such modifications 
as might be considered necessary so as to utilise 
indigenous materials and production capabilities* It 
has, however, been felt that there would be need for 
liberal policy of Import of strategic materials and 
coii?)onents for this puipose. It was also considered 
necessary to rationalise and standardise the items 
based on p-eidhjnaanjee--JcreqpJiJ>etafin.t^-etHi-Tift3i^il_ji0v<u>pja 
so that steps might be taken to produce these items 
in the country. The Working Group felt that in view 
of the limited demands for such items it would be 
very essaitlal that the Government should provide 
proper incentives and subsidy both for undertaking 
design and development and for establishing their 
production in^iL^enou-sly^f<>^tMUae,,sniall 'required 

from time to time, 

11. So far as the spare parts, of existing units 

were concerned, the Working Group felt that the demand 
should be met by importing parts from the foreign 
manufacturers* It was not considered deslrabLe at this 
stage to manufacture them within the country, both from 
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the point of view of difficulty in regard to spare parts 
of high precision instruments and. on, account of economic 
considerations, as these parts would be required,in 
small numbers. It was, however, felt that the number 
of these parts should be reduced to the bearest miniraurru 
flT?? ra U o,h 

12. The Vbrking Group considered the possibility 
of e35)anding instrument manufacture in collaboration 
\i/ith foreign manufacturers with a view to catering to 
a wider maiket in the developing countriesi It was, 
however, noted that the'foreign collaborator generally 
favoured the idea of making full use of the indigaaous 
capacity already built up. Before this was done, 
there was a need to improve the quality of indigenous 
manufacturing units and standardise their ^edfications 
so that the foreign collaborator could take full 
advantage of the local productive capacity. 

Requirement 3_Qf the Ministry of Defence . 

13, The T/ferking Group also considered the question 
of Import of instruments required ty the establishments 
under, the Ministry of Defence, In this connection, it 
was pointed out that if sufficient exchange of informat¬ 
ion and cooperation could be established, the agencies 
like the Central Scientific Instruments Organisation 
would be in a position not only to provide for suitabl’e 
Indigenous altematlvus for components but also to 
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improve their performance ty suitahLe modifications. 

It was. felt that the machinery to consider the applicat¬ 
ions for import licences should ha^e necessary technical 
expertise acceptahLe to the user industries and be made 
responsible to screen the import demands keeping in view 
the development of the indigenous snbstitutes, 

14, The Working Group noted that there had been 
considerable import of equipment recently from the Gast 
JBuropean countries* The view was expressed that these 
equipments were not always of the jcquisite standard and 
were also not tropi call sod to suit lo Cral-weaihtir-oondltions. 
The equipments did not contain i-nstruntion manuals v/hlch 
resulted in difficulties of assembly and installation. 

The Vforklng Group con side'ed it nec-,.sEa:ry that State 
Trading Corporation' should look infc those difficulties 
before agreeing to import instruments from the fast 
European countries. The institutions using those instru¬ 
ments should have adequate staff for maintenance ana 
servlGing of these instruments, 

QphtrpjL 

15, It was brought to the notice of the i^lbrking 
Group that vecq/ often the quality of equipment procured 
on the basis of least quota'tion was not of requisite 
standardo In some other cases the quality differed veiy 
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much from plecG to piece of the same equipment,* The 
■Working Group attached the highest importaice to the 
maintenace of the requisite quality of the scientific 
instruments. One of the suggestions sutmitted to the 
Working Group was that a Panel of 'SxpQTts consisting 
of repres entatlves of edii'^ntlDn.al. institU,tlons--ttat»g W9 «l 
equipmen t. Mini stri e s. jo f ■ Bdueottoa Xn du s try y 

industrial units UBtng the equipment, the'^TldBftnlxig 
Oommlssion md the Council of Scientific- ^d Industrial 
Research as well as other ooncemed organisations should 
■fae constituted. The Panel should constantly review the 
degree of achievements in design and development. This 
Panel may also screen the lists of equipments and the 
quality of equipment supplied Ty various firms, and 
categorlso the firms on the basis of the quality of the 
products. It was also suggested that with a viow to 
ensuring quality control, various manufacturing units 
should get the assistance of adequate testing facilities 
in the national laboratories and other Institutions, The 
Central Scientific Instruments Organisation, the Notion^ 
Physical Laboratory and the Indian Standards Institution 
could do san^JlG chocking of the instruments manufactured 
by Various con corns. They could furnish thereafter the 
list of such establishments, as according to their Judgement, 
were producing quality goods. Institutions should place 
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Orders with these firms. Any complaint or defect observed 
during the operation subsequently should be immediately inti«* 
mated to the Central organisations which had certified these 
firms. Complaints found to be genuine on examination should 
be made public as a guidance and warning to the manufacturers 
as well as a guide to the educational institutions and the 
public at large. 

Repair and Servicing 

16. To keep the instruments in good working condition, 
the need for regular repair and servicing of the instruments 
and equipments was emphasised. The Working Group felt that 
there should be either regular servicing agreements with the 
manufacturers themselves or the laboratory staff of the insti¬ 
tution should be trained by the manufacturing units in the 
servicing of equipment. 

17. The working group underlined the need for competent 
and adequate repair and servicing facilities in the country. 

It was also emphasised that repair and servicing centres for 
instruments now being organised by the Central Scientific 
Instruments Organisation, should be further strengthened and 
dispersed in different regions of the country so as to cater 
to the requirements in different region. The Group was 
informed that Delhi Servicing and Maintenance Unit of the Central 
Scientific Instruments Organisation had developed capacity to 
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repair Instrumonts worth laWis of rup-oes. The Group 
rooommcndGd tho opening of similar Units all over India 
to undortako repair of instruments and sdontlflc 
oquipmonts in the country. 

Fabrication of Equipment hy Educational Institutions^ 

IB,, Tho Vtorklng Group oonsidorod In detail the 
question of fabrication of equipment ty the educational 
Institutions, It was felt that most of the oouinment 
required in schools and colleges should bo fabricated 
bv the institutions themsolvos* If that was done, tho 
cost of tho oqulpmoi.t: to-educational institution could 
be reduced substantially. Besides the educational 
InstltutcLohs would also have p;raGtlcal--e3qrOTienco in 
manufacturing equipment which oould suit their purpose. 

It was recognised that there wore certain difficulties 
In realising this objective., Somo of tho difficulties 
brought to .the notice of the Working Group wore* heavy 
toachln^g load ,in , collGgos_i 5 ad unlvorsitlos as well as 
iin schools, the finances required for the purpose and in 
some cases the time and labour necessary to undergo the 
long administrative procedures in order to bring a developed 
instrument in tho market. Further, there was lack of 
realisation of tho inportance of Import substitution as 
well as inadequate workshop fadlitlos combined with tho 
absence of basic oquipment,' roqulrcd for assisting in 
'^^the inprovlsation of now instrumentso 

19. Tho Working Group, however,-felt thai:-1:y reducing 



the teaching loa<3, parti'..rularly, on those teachers who 
gave a promise of having the necessary conroctcnco 
to fabricate instruments and by providing suitable 
financial assistance for the puip)CSG 5 it should bo 
possiblG for the institutions tc- develop their productive 
potential. The need for establj shing an agency to undeiv 
take the responsitri-ij ty of biinrilng the developed 
instrument into market so that ":eachors' tl.;:c and 
labour oouj.d be savet , streesod^ It vas also 

considered necessary ;hat the tc;.ci;or should bo given 
sultalilG incentives .1 ;':£g payment of consultation fee 
for developing protot:/pas of aqua ament, roycilty on 
invention, etc.^ 

20. The equipment, w.tich we,: used in coilegos and 
polytechni esj was alsr^ used bj' iridustiy. As a matter 
of fact, Indu.^tr/ wes the major on sexier of ;dn stiumunts 
and so the mriiufacturo cf instrunonts should not bo the 
entire respcnsibllity of cducaticn.:a. insti. tii Uons. As 
a corollary to the suggestion ma^ic above, the VJbrklng 
Group stressed that po st-graduate fa alii ties for design 
engineering and Instrumont technoiogy should bo created. 
The existing facilities needed to be expandoi as wollas 
extended in depth, 

P.QQllng of equipment 

21, The Vforklng Group had before it the cases of a 
number of highly soph!sticcitod instruments whi oh wore 




provided to edncational institutions. Those Instrunuirts 
■were in the custody of the -eonceiriQd education^ 
institution and other institutions could not possitly 
utilize their services. In a number of cases it had 
happened that a specialist in a sub;5ect obtained equip-, 
ment for carrying on soma research activity, but by 
the time the equipment arrived, he was transferred 
elsewhere. This equipment, therefore, could not be 
used in the insti tutlon which had procured it and so was 
out of commission for all practical purposes. Some of 
the instruments were highly ejqjensLve _and beyond the 
means of the ordinary Instituulons to own them. It was 
also noted that in a number of institutions these 
highly e3q)enslve sophisticated instruments were not 
fully utilised and thus a situation created in which 
while an institution had the instruments but could not 
utilise them to the optimum capacity whereas the other 
insti tution, probably in the neighbourhood, did not have 
the instrument and so were deprived of its utilization. 
To overcome this difficulty, it was suggested that the 
•highly sophisticated and expensive instruments should 
be nationally owned and the institutions in a particular 
area should be enabled to utilise their services on a 
mutually agreed basis. This would not only lead to 
the-optimum utilisation of the scarce instruments which 
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were beyond the capacity of all institutions to procure, 

I 

tut also ly enatiing the students to make use of these 
instruments) would lead to the general raising of educat¬ 
ional standards. Further, it would also obviate the 
difficulty mentioned above in which the utilisation of 
the equipment oould not take place on account of the 
transfer of the person concerned who procured it, 

P ro to- typ e. developmen t 

22. The Vforklng Group recommended that prototypes 
of equipment should be prepared on the basis of. the 
gieciflCations agreed upon by a high-powered committee 
consisting of the representatives of the Institutions, 
trade and the Department of Technical Development in 
relation to the needs of the institutions and the 
capacity of the nation to produce them. These prototypes 
should be tried out by a number of well-run and well- 
staffed engineering colleges and polytechnics who should 
feed back their e^q^erlence to the org^isation preparing 
them. The prototype should then be perfected In the 
light of this e:jq)Grlence and thereafter passed on for 
commercial manufacture, 

23. It was also suggested that as a large portion 

of the Instrument industry was of a small scale character, 
it would be advantageous if particular types of instruments 
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could be concentrated round national Institutions socialis¬ 
ing in the branches of knowledge concerned. The Electronics 
instruments manufacturing industry, for exaisle, could 
centre round the Electronics Laboratory at Pilani. The 
laboratory GOiiLd provide testing facilities as well as 
serve as a sort of an extension centre for providing 
technical know-how to the industry, ghee the instruments 
Industry is a low freight industry, other considerations 
would not come in the way of the arrangements proposed. 
Design ,and. Development. 

24. The Working Group re comm ended t hat much greater 
emphasis should be laid on design and• development. For 
effec.tive research and development, it was essential that 
there should be adequate arrangements for feed-back of the 
experi^cG of users. 

Survey of utilisation of equipment 

25, The Vforking Group felt concerned at the lack of 
proper utilisation of equipment, particularly, sophisticated 
Instruments in educational institutions. It strongly urges 
the government to appoint a Survey Committee to compile a 
comprehensive list of highly sophisticated and costly 
equlpnnnt on a nation-wide basis indicating its location 
and study the utilisation of such equipment. The Committee 
should bo composed of^ among others, the representatives 


- 19 - 


of the Ministry of Education, Industrial Development 
and Company Affairs, the University Gr^ts Commission, 
the. Council of Sdentlfic and Industrial Research afid 
other concerned organisations. It was also noted that 
a large number of instruments needed in our laboratories 
did not require such a high degree of precision as 
could not be achieved within the country. The degree 
of precision insisted upon should be carefully related 
to the practical use to which the Instrument was going 
to be put. 
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The Committee had one meeting on 6th August 
1966 under the Chairmanship of Dr, K,N, Mathur, The 
other participants, besides officers of the Planning 
Commission, were Dr, R, N, Hoy, Shrl M, V, Pat®ikar 
and Shri.Lakshmlsagar^i The CtomimLttee-tippi»ved-^^t^ 
calculations mado-ijx a.nbte preared' Education 

Division of the Planning Commission, The Oommlttee 
agreed to adopt the list prepared by the COPP Team 
on Science Education in secondary schools in 
November 1964, A copy of the list is enclosed 
(^pendlx V) . 

2, The Oommlttee discussed the need for effective 
quality control in regard to the supply of science 
apparatus to schools and supported strongly the 
suggestion of the COPP Team that NCERT should unde]>- 
take, on a high priority basis, the work of laying 
down the norms and standards for science apparatus, 

3, The Committee also supported the recommendat¬ 
ions of the COPP Team for the appointment in the 
State Directorates of Education of a senior officer 
with requisite qualifications and excellence in 

the teaching of science to take charge of the 
programme for promotion of sciaice education in 
schools. The officer should ensure that grants for 



science equipnent werQ sanctioned in ttne and that the 
science apparatus, purchased ly schools was of standard 
quality* The Conuulttee commended the work done ty 
the recently-established science education units in 
some of the States. 

4, The Committee considered the difficulties 

of the science apparatus industry in maintaining 
adequate supplies of sdence apparatus of good quality 
and recommended that the Central Government should give 
facilities to the manufacturers for importing sufficient 
quantities of the needed raw materialSc The Committee 
also recommended that facilities should be given to the 
Industry to import prototype sanplos of the latest 
equipment to serve as models as well as testing equip¬ 
ment needed to maintain precision and quality of science 
apparatus. 
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[the CommlttGe had tv?o meetingsi one on 16th 
June 3966 and tha other on the l7th June 3967 under the 
Chalrmanshli) of Dr, P,S. Gill, The other participants 
worei Shri V, Kri shnamurti, Dr, V, S. Patankar and officers 
of the Bducatlon Division, 

2, The Committee scrutinised the list of equlp- 
moit and Instruments for imiverslties and colleges 
prepared ty the UnlvorgLtjr Grants Gommission, The 
Committee particularly examined the categorisation of 
equipment into locally available items and imported 
Items, The Goramlttee also considered the estimates of 
addl.tlonal science enrolment during the next ten‘years 
which had been worked out on the assunpitlon that the 
proportion of science students to the total' enrolment 
in arts^ sdence-and, oommaroo-^bjoct-s.^t- the~imivtTr£d.t 5 r 

stage would increase from about 40% in 3965-66 to about 
60^ ty the end of the Fourth Plan, The proportion of 
science students was proposed to be established at Eo% 
in the fifth Plan, 

3, The Committee noted that in the universities 
and colleges using scientific equipment, particularly 
foreign equipment, it was found thi t the equlpratmt was 
not used to'the optimum level while at some other places 
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there were shortages of Instruments* The Committee 
stron^y urged that a machlneiy should be devised to 
locate the unused e<julpment In universities, laboratories 
and other organisations v/ith a view to ensuring the 
fullest possible utilisation of the available capacity, 
4* The Committee was firmly- of the view that as 

a general principle, enooura-gement should be given 
to the fabrication of indigenous equipment so that 
dependence on f&redgn equipment should be reduced^ It 
was noted that in a number of cases, the instruments 
required in our laboratories did not need such high 
degree of preddLon as could not be achieved within,the 
country. The degree of precision, therefore,, needed 
to he looked into carefully before the In^jorts 
of such items was allowed, 

5, A cony of the list of equipment--oojiQiiLed 

ly- the C^itimi Ann1,n-nAd ( - 



- 26 - 


GIN BERING AND TECHNOLOGr 

SD&-OOMMITTEE ON ENGINEERING EDGCAIEON AND VOCAnONAL TRAINIKG 

• • • 

The Oommltteo met a number of times and the last 
meeting was hold on l6th August 3067 when It was decided that 
special committees may be constituted to woric out the require¬ 
ments of equipment for various branches of aiglneerlng. The 
names of the special committees appointed for the purpose 
along with the names of their conveners are given belowi 


-_ _ Qanvener_ 

1, Civil Engineering Prof, V.V.S, Rao, Assistant 

Professor, 1,1,T,, New Delhi, 

2, Chemical Engineering Prof, B,N, Das, Department of 

Chemical Engineering^ I,I.T,, 

New Delhi, 

3, Electrical Engineering, Dr, C,3. Jha,/rofessor of Electiw 
Including Electronics,, leal Engineering, I„I,T,, New Delhi 

(the Convener e^q^ressed rds Inabil¬ 
ity to serve on the Committee ^d, 
therefore, Dr, P,V.. Indlresan was 
appointed as the Convener), 

4, Aeronautical Engineer-prof,. S,M, Bamachandra, Indian 

ing. Institute of Technology, Kanpur, 

5, Mechanical Engineer- Dr, R, C, Ma].totra, Associate 

Professor of Mechanics, 

I.I,T., New Delk, 

6, Metallurgy* prof. E,C,. Suba Rao, Head of the 

Department, Metallurgical Englneei^ 

Ing, Indian Institute of Technology, 
Bombay, was requested to be Convener 
of the Cbmmlttee, He, however, 
declined to serve on the Cbmmlttee, 

--— - - QQntd.A.. 

*In view of the non-acceptance ty Dr, Suba Rao to be the Cbnvener 
of the Committee on Metallurgical Si gin ee ring, the Cbmmlttee 
did not meet and therefore no report has been submitted. 
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2, The Ctommlttees •were also requested •(» scrutinize 

lists of equipment for diploma Institu-tions relevant to 
their subjects tut It was possiblo for the Oommlttees to 
take cny action in this regards The following are the 
main recommendations of the various comirittecs: 

Civil aiglneorlng 

3* The Committee met on^2aid Septembor. 1967 under 

the Chairmanship of Professor V.VsS* Rao. Tt)e follo'wing - 
members par-tldpatodi 

1, Dr. Seetharamulu 

2, Prof.. R, Narainah 

3, Shri /kiand Prekash 

4, Prof, T.K. Rao 

5, Dr, J agdl sh N arayan 

6, Piof. V. Vcnkatesh Rac 

7, Prof . S. -K, Gulatl 

8, Prof, Amarjlt Singh 
9* Prof, K.V, Pataakar 
ID, Shri Jagannath Rao 

11, Shri S, Subramanlam 

12, Dr, S, Basavarjlah 

13, Prof, V, Chandrasekhar 

14, Shri S. Vr, Patwardhaii 

The officers of the Planning Commission and 
Dr, V, M. Ahuja, Dro R, C, Malhctra of the ln<il^ InstLtut 
of Tecl-nology, New Delhi, and Shri B,. C, Varma of the 



Associated Instruments Manufacturers Private Ltd,^ 

New Delhi, attended ly j^edal invitation, 

4, The Committee reiterated the view e::?)ressed 

in the Working Group that self-suffidency in instrument- 
ation stould he obtained ly the devdopment of indigenous 
manufacturing capacity,. In some cases, however^ it was 
thought necessary that imports should -he allowed, 
particularly in the case cf instruments in which the 
degree of sophistication was so Jlgh that it was not 
produced in India or the number cf required equipment 
might be so smal3- that it might not' be econoirlcal to 
produce. Imported equipment was ,also necessary for 
p rep ailng pro to-types and offering a challenge to the 
indigenous manufactures* The .Committee emphasised 
a very rigorous quality control because in many cases , 
the quality differed veTy much from piece to piece of 
the same equipment, ... 

5« Regarding servidns, it was recommended that 

there should be either regular servicing •agreements dth 
the manufacturers themselves or the laboratory staff 
of institutions should be trained in main'benance and 
sor'ddng of equipment by the manufacturing vrits^ 

6, The list cf equipment for dvil engineering 

is endosed, (Appendix VII) o 
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Chemical Jh^ngejlng 

7, The Sub-Ocmmittee met on ^th^,£inil~^lstM><rbol» 

3067 under the Chairmanship of Prof* Narayan Das# The 


follo''’d.ng members were present* 

« 

1, Dr* B, Ghosh Head of the D^artment of Chemical 

Qigineerlng, University of>PanJab^ 
Chandigarh,. 


2, Prof, S, K, Nandi Head of Dep-nrtment of Chemical 

Ehgineering, I,I.#jn,.^-jUiaragpur,. 

3* Shrl N^ Th^davan Chemical-Shtgln'eeTj EiagiJxeei^. 

.Ing Co., 41 Chowruixghee Boadj 

C^cutte*l3* 


4# Dr* Tripathi 


5, Dr# D# Venkates- 
warlu, 

6, Dr, C,R# Mitra 


Piindptl and Head of Department 
Ghonlcal Biginjeering# College of 
Technology, B^aras-Hindu University 
Varanasi, 

Head of Department of Chemical 
Engineering, I,I,T,, Madras, 

Director, H.E,T#I,, KaPpur, 


8, The Committee finalised the list of equipment 


for under-graduate courses in chemical engineering# A 
copy of the list is attached (Appendix VIII) • 


9. It was pointed out' that many instruments and 


accessories were available from the indigmous sources# 
'But in some cases they were to be designed and fabricated 
Individually at the institutes itself. 


Elec til , cal Jhgineerin^ 

ID# The sub-committee met on llth and i2th 

December, 3067 under prof, P,V, Indlresah# The 
folJLowing members were present* 
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1, prof, M.Chaudhuri, St, Pllenl,... 

* 

2, Prof,- K, K, Nair, 0smania Univer^ty-^Etsrderat^' 

3, Prof.. G,S.. Jha, Dethl. 

4, Prof, I. J. Nagra-th, B.I.T.S, PilaQl. 

5, Prof.R, Subbay an, P.S* College of Teclmology, 
Cbimbatore, 

11* The sub-oomndttee suggested that a Standing 

Ooromittee of aboutOD meiffbers,_.sel.ectei,J*ioia,Ea.ectTical 

Engineering may be appointed to collect hnd assess all 

dat^ regarding the equipn<ait indigenously available. 

Such a committee will be an advisory body, which would 

act as a source of information for different.aabor^^ioj^L^e^ 
1 

12, It was suggested that the following laboratories 
should be provided for mnning under-graduate-courses 

in Sa^ectrlcal Engineerings 

(i) Service laboratory for the practice of 
electronics and machines for the sister 
departments, 

(ii) k machines laboratory. 

(iii) A circuit theory and basic electronics 
laboratory, 

(iv) An advanced electronics and communication 
laboratory, 

(v) Controls laboratory, 

( vi) Workshop and project laboratoiy, 

(vii) Measurement and standard laboratory, 

13, It was pointed out that there were quite 

a few institutions, which are in existetice for a number 



of years, M^y of them had eqtd-pments, which were 
already out of date. As such, it was suggested that 
provision for replacement of equipment should be made 
on the following basi'st 

(a) ELectrpnic equipment after 5 years, 

(b) Ma chinos and others after 3D years, 

14, Most of the equipment requixed for undeiv 
graduate courses in Electrical Eh^lrbeeiln€--i)#«a-availaJ^ 
from indigenous sources and the sub-committee felt it 
necessary that organisations like Indian Standard Institut 
ion, Chief inspectorate of ELeotronlcs of Defence Ministry 
Bangalore, Central Sdantific Insti*uirents.i>rganisatlcn, 
Chandigarh, etc, should tost the instruments made ty 
manufacturers and these test reports should be available 
to educational institutions. The reports should include 
comments on accuracy, electrical stability, mechanical 
durability, convenience for maintenance, availability 

of spare partsj etc, etc, . 

15, The list of equipment suggested by the sub¬ 
committee is attached (i^pendix IX), 

HeronaUtlCal Engineering 

16, The sub-Commlttee met under the Convership of 
Shri S, M, Rama chan dra. The following members were 
present! 

(3) Prof, R, Narasimha 

(2) Prof., P,N. Murthy 

(3) Prof, C, S, Moo rthy , 



17. The Committee classified the equipment rec^red 

for conducting under**graduate courses in Aeronautical 
Engineering into tvjo categorlesi 

(a) Minimum requirements. These items are 
marked vdth***. 

(b) Post-graduate and researcli. These items 
are left to the chars'; of Institutions and 
research workers. 

18, The Committee was-of the opinion that a broad 
indication of the fields of interest in the country for 
the next decade would be desirable since the recommendat¬ 
ions for research equipment depend largely on these. The 
Committee recommended that the Aeronautical Research Oommlttea- 
of the Council of Scientific and Industrial Research be 
requested to study this question, 

19, The su]>*Committee pointed out that the 6 Indian 
Institutes of Technology, the Indian Institute of Science, 
the National Aeronautical Latoratory andlhe Hindustan 
Electricals Ltd, were generally capable of producing 
indigenously many of the equipments mentioned in the 
rwconflnended list, ^edal efforts were required to 
enccuTa ge the indigenous development of ■•©me specialised 
equipment at these and other organisations in India;, The 
Aeroneultical Research Committee of the Council of 
Scientific and Industrial Research ir-c7 h;;? Taj^ucsted 

to coordinate these efforts, 

20, The list recommended ty the sub-Commlttee is 


attached (Appendix X), 
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21, The sub-Oominlttee met on l6th ahd 17th October, 

3567 vinder Prof. R,C, Malhotra. The folloTdJn£_inembers„jrfere 
present: 

!•» Prof, S, Kar 
fi. Dr, A. Yahaya 

3, Dr, SoP-, Sukhatme 

4, ,Mr. y« CL Sud 

5, Mr. H.,. .B,. Mathur 
G, Dr. R.D, Garg 


7,Mr, S.N 

, Saluda 

8. Mr. R. 

T, Russell 

9. Mr. B. 

L • Juneja' 

10*Mr, N, 

K. Tlwarl, 

llcProfo 

A. K. Dey 

12.Prof. 

M. L., Man dal 

l3,Prof. 

B* K, Gupta 

14, Dr, C 

K, Grover 


15, Mr, S, Dayal 

16, Prof. Balbir Singh 

17, Dr, B, C, Nakra 

18, Prof. L.S. Srinath 
]S,Prof, B, Karunes 
aOoProf. S, P. Luthra. 

22, Regarding development of ne-w etjuipment, it was 

suggested that teachers in a niunber of engln^ilng colleges 
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had devoLoped some equipment In their ovai colleges, 
tCLue-plints of which could he availahLe for general, 
manufacture* It was re<x)mmended that a small cell 
or committee be set up ly the Planning Commission to 
obtain information from ^1 the engineering colleges 
as to what they had developed and necessaiy TSLue-prints 
may be made for mass manufacture, 

23, It was felt that before a teacher could 
develop equipment and instruments, necessary finandal 
assistance for components etc, may be provided ty the 
Government or the instrument manufacturing industry. 

In addition, proper incentives must be provided - 
such as consultation fees for development and national 
recognition for his efforts, 

24. The list recommended by the sub-Commit too. is 


ottachod (Appendix XI). 






Appendix T 

PLANNDW 'tKMraaTOF 
(Education Division 


TEHMS OF REFERENO E 


The terms of reference of this V/orking Group may 
he as follows* 

(i) To draw up detailed estimates of requirements 
of equipment and instruments for educational institutions 
at all stages, including agrioolture, medical and other 
profejsional institutions and research during the next ten 
years, with particular reference to the Fourth Five Year 
PI an j 

(il) To review the present position of manufacture, 
Import and procurement ns well as supply of equipment to 
educational inst-*.tutions, in terms of number of units, 
speoifici.'f! ons of item’ required for instructional purposes 
and procedure followed by institutions in obtaining equipment. 

(iii) To consider the needs for specialised items of 
etulpraent, if any; 

(iv) To review the existing arrangements for 
coordinating the demand for equipment for educational 
institutions with programme of their manufacture and 
supply} 


(v) Tc make iecommendations for ensuring timely and 
adequate supply of equipment to € .iuoalional institutions 5 

(vi) To recommend measures, if any, for increasing 
indigenous manufacture of these equipment, either in oxiS’tia^ 
units of production or ii. nev/ units} 

(vii/ Tc recommend proposals, if any, for technical 
collaboration from abroad for this purpose} and 

(viii) To recommend specific schemes for effective 
implementation of their reoommendatlors during._the. Fourth 
Plan, with such advanoo'^acrtion in the-ourrent plan, as 
may be recommended. 



PSRSONNBL OF THE GROUP* 

(Dr,. A* Nagaraja Rao, Adviser, Planning Oonmiijsion - Chaiman) 


l.~ Shri C. Balasubramanlam, 

Dsputy Secretary, 

Klnistry of Industrial Dsvelopnient & 

Compare Affairs, 

(Duptt* of Industrial Dsvelopmant) - 
(later replaced W Sari K, Raja Ram, 
Deputy Seorotaiy) » 


2, Shri 7. Rrishnamoerthy) 

Devolopneit Offi.cer (Instrumonts), 
lirectorato Cronor.'l of Toohnioal 
Dovolopaent, Minisory of Ind’istry 
and Supply (“Dsptt. of 3uf^ily-&-3>aoh 
Develojmard;)^ » 


S. 1^*4 CrS* Rao, 

Toclmiual Ad^sor, 

Andhra Sciontiflo Oompany-Ltd., 
MasiiLipatnaiu (A.P.) 


5„ Shri S*P. Gupta, 

Sducation Officer, 

Uhivorsity Grants Oomniission, 
Dahacursh^ 2afar Marg, 

Now Dolhi, 


4*^ 0cxl^.3«ili--fVuidsQ, 

Eiredor cf'Training, 

Edroctorat-- General of-Bnployment 
and rr'iining, JbaJrti Bhavan, 

Raih. Marg, Nou Delhi., 

6, Dr. R.N, Hai, 

Deptt, of Science Bducation, 
Nitiora.’. Couiicil of Bducation 
Rorea; eh & Training, 

K--2/'', lod>! Town, 

Delhi, 

Di'~ S.3. Anani, 

Elroctor k Profosso: of Surgery, 
Ir?titu+o Po st-Gr ■‘dw’.to Modiccl 
Education & Rosoarc’:., 

^handlizarh , 

. rep. jsenting ti^e Vtedir.al Council 
of India) 4 


7. Dr. K.N. Mathur, 

Scientist ftiorituo, 

Gourcil of Scientific k Industri-'al 
Rose arch. National Physical Laboratory, 
Hillsido Road, Mow Delhi . 


9-, The Djp\ity Agrloultiura Coitualasionor 
(Sduoatlon), Indian Oounoll of 
ngriculturai Research, 

^anlstr.' of Food <S: Agidoulturo, 

Now Delhi. 

11. Shri G.N, Bnnerjoo, 

Mg, Eiroctor, 

m/s Gansons Privat-e Ltd,, 

6, Most IfiGw Dtadar, 

P.B 5576, Bombay 14 (DD) 

♦tl tomato 

Siiri .i.D, Toshnlvalj 
M,j, Director, 

m/s, Tosiinivpl bros. Private Ltd,, 
198, Jmshodji Tata Road, 

Bombay-1 (BR) 


ID. Dr. P.5. Gill, 

IS roctor, 

Contrax Sciontifle ."nstruments 
Organisation, Sector 17, Chandigarh, 


12. Shri >uV Patanlcar, 

Hoad cf Mochanioal Engineering Doptt,, 
Indian St.-uidards Institution, 

Manak bhf ’Tfj:, 

9, Bni'.pdu.-^ thai. naaVr Marg, 

15, Dr, .1, Ra-.ama, 

Diroebor, .Physics Gr' up, 

/-tondc Lne ‘p-/ Ustablishmont, 

Tro'ibar, A^x:)I_in Pier Road. 
l^S.bl"^.x» 


* as on 6,5, 19 eC 
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14, Shri V,a. Reddy, 

Asstt ; Educational Advisor (Tooh*),, 
Buronu of Higher Education, 
(Inoluding Tochnioal oducation), 
Ministry of Education, Now Delhi, 

16„ Dr, M.A,N, I.fongar, 

Asstt, Chief, 

Hoalth Division, 

Planning C'oranission, 

Now Dolhl, 

13, Shri B,N. Datar, 

Chief, Labour & EnplofyTivant Division, 
Planni.ng Oommisaion, New Delhi., 


15* fihri-fiarl. . Rhiiahan, 

tii'ector (finginoerijag), 

Indi st-ry & Mineral Divi-aion, 
Planning Coiimission, New Del 


17, Shri Ran Surat Singh, 

Chief, 

Agriculture Division, 
Planning Oo;ainission, 

No'.-f Dolhl o 

19, ’Shri AnC, l ey, 

■Director C-'caonti^lo Researc 
Baaouroes it Scientific Roses 
Division, Planning-Oonaoiasic 
New "[fclhl.# 


20. Shri DfiP, Nayrr, 

Chief, Education Division, 

Planning Commission, - Member Secretary, 
Now Delhi, 
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Appp-ndly III 


JpprsQnngil of the Sub-Coromltt‘-’e8_on Equipment 
instrument'sor Edgoetlon^ 

Institutions. 


I# Soienoo Education in Schools 

1. Dr. K.N-; iiathur 

2. Dr. R.H, Hai 

3. Shri M.V, Pat^inkar 

4. Shri V. KrisUnamoorthy 

5. Shri Laxmi Sugar 

II, Science Education in Universities 

.. ' ' • ' • <• 

1. Dr. P.S. Gill 

2. Shri V. Kama Kao 

3. Dr. V.S, Petanki'T 

4‘ Shri Y. Krir-hnamoorthy 
5. Shri G.N, Bnn'^rjee 

III, Enaineerin? Education and Vocational Training ; 

1, Dir~otor, Instruments Eesearch anci D*='velopment 
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List of Scientific Bjuime nts and Inst 





Name and specific at ions 
of tne equipment 


Minimian re- Minimum re- CategDry 

quirsnaits quirements (A-Imported 
for 60 undei-for 10 Post- B-fndige- 
graduate Graduate nous) 

students st udent s 



eduipmei 


Soil turning ploughs 
Harrows (Disc. & Spring) 


!haff cutter 


Cultivators 

Seed drills (bullock drawn) 
Country ploughs 
Thresher Olpad ' 

Beam balance 
Spring b'xl.ance 
Pan balance 

Bullock Cart (Pneumatic 
tyre type) 

Push 0 art 

Dial balance 


Spades 


Khurpies 


60 


B 







1 . 


2 . 


3. 


16# Kudalies 

17# Heea (a) Singh (Hand) 

(b) Hand hoes (with 
sweep attachnei t) 

(«) V/heel hoes 

(d) ikola hoes 

Paddy Weeder Japanese 

Pftddy thresher Japanese 

2Y§ Tapes 

SQb Han4 rakes 

9U Sickles 

24# Le\relllng Koj'ha 

9% Stabler 

#6« Winnower 

27. Tractor and ...ttaohuients 
lAboratorv egui^-nent 

Y# Pbysicr.l balance with wei^t 
box 

P. Hand le.'.six: 

J. Hand Ke‘';-actc.:nHter 

4. Mtro^eu djgf.'Stion-oum- 
distiilaticn apparatus 

5. Drying ovens 


60 - B 

15 - B 

20 - B 

6 - B 

5 - B 

1 - B 

1 - B 

1 - B 

2 - B 

4 - B 

60 - B 

1 - B 

1 - B 

1 - B 

1 B 

2 - B 

5 2 B 

1 1 A 

1 B 

-as 


6. JvTGChanical aialysis :'et 
(pippette iiii.thod) 


1 


B 


7» Set of sieves for ifiechanioal 

aiial.vsio - 1 

6. Mechanical shaker (Electrical) - 1 

9* pH Meter (Bv.<5hnan) - 1 

10, V/et sieving apparatus - 1 

11, Soil auger - 1 

12, Soxhlet apparatus complete 

v.’ith condenser and flask - 6 

13*'"' Sand bath - 5 

14 * Water hath - 2 

15* Chemical balance 1 

16, Gooch crucibles - (' 

17 , Piltoration flask v.dth 

.suction pump - 6 

18, Cintored glass crucible - 4 

19 , Muffle furnace,, M 5950 

with type 291 , type B - 1 

20, Grinding machine - 1 


21. Colorimeter, Klott 
, Suimnerson 

■At.5790-E and 5788-C , 
D,D5, 5768-G3, 3788-4 


(12 iios.) 5790-F- ~ 1 

22. Soil testing kits - 2 

23 . Planimeters - 2 

24 * Conductivity bridge - 1 

25 . Soil moisture meter - 1 

26 , Vacuum pump - 1 


B 

B 

A 

B 

B 

B 

B 

B 

B 

B 

B 

B 

A 

B 

A 

B 

B 

B 

B 

B 




27* Hand operate calouratora 
BOTiMY SIUTION 
1* Ibicroacopea 

(a) Students microscope 20 per 

oollege 

(b) Dissecting microscope 1 

(c) D<^aonotration micijo- 

scope vrith oil immersion 
(iraerican optical Co.) 2 

2* Cantra Lucida (35 nim Camera) 


Complex N.y. - 

J, Demonstration eye piece 2 

4» Plant press 6 

5. Autoclave 1 

6. luxonometer 2 

7 . Respiroscopes 2 

8. Hand lenses 15 

9 . Standing set 5 

10. Slide cabinets 1 

11. Slides for demonstrations 1 set 

12. Incubator (.'1.0.D., Lour 

Ttmp.) 1 

13* Flame photometer 

No. 9106 P, Beckman 2 

14 . Stage micrometer - 

15» Ocular micrometer - 

16 . Microtome Rotatory 


Spencor 815 f Arthur Thomas 


-2 


5 per 
college 


5 

10 

5 

5 

2 

to 

2 


5 sets 


1 

1 

5 

5 

1 
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1. 

2. 

5 . 

4.- 

17* Mioroacope lamp 

- 

5 

B 

18. Hot plate 

- 

1 

B 

l5# Planimeters 

- 

2 

B 

20* Nitrogen estimation 
assembly 


2 

B 

21* PH Meter expanded aoale 

Beckman 

- 

1 

A 

2k* Ptenekoffers tube «^paratus 

- 

2 

B 

23# Hespirometer 

- 

2 

B 

24# Davis apparatus 

~ 

2 

B 

#5# Heniko and Hoffhians apparatus 

- 

2 

B 

24# Wilmotts bubbler 

- 

2 

B 

#7% Soxhlet apparatus 

- 

1 

B 

SuetlOQ primp 

- 

1 

B' 

IHt# Aspirator 

- 

1 

B 

30. Water bath 

- 

2 

B 

31* Oven 

- 

1 

B 

32. Refrigerator 

- 

1 

B 

33* J’an balance 

- 

3 

B 

34* Analytical balance 

- 

1 

B 

33» Compound Microscopes 
(Triple Nos e-pi ecei 
oil immersion) 


10 

A 

36 . Compund Mioroscopes 
(Double Nose-piece) 

- 

2 

A 

37* Compund Miorosoopes 

(Quadruple Phase constant) 

- 

1 

A 

58. Binocular Microscopes 
lenses x 10 

— 

10 

A 

39* Physical balance 

— 

1 

B 
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1. 

2. 


3. 

4* 

40* Chanlcal balance 

- 


1 

B 

41. Torsion balance 

- 


1 

B 

42. Vacum Pump 



1 

B 

43. Centrifuge ELeotrical 

- 


1 

B 

44. Centrifuge hand operated 

■a 


2 

B 

45* Slide Projector 

- 


1 

B 

46« Museum Jars 

500 

Per College 

B 

47* Bell Jars 

10 

Per College 

B 

48. toopping bottles of 
different sizes 

2 

gross 

Per College 

B 

49* Reagent bottles 

2 

gross 

Per College 

B 

50» Measuring Jars of different 
capacity 

4 

sets 

’Per College 

B 

51. Ihamel Trays different 





sizes 

4 

dozen 

Pei; College 

B 

52. Petrldishes different 
sizes 

2 

gross 

Per College 

B 

55* Test Tubes 

4 

dozen 

Per College 

s 

54* Funnels 

2 

dozen 

Per College 

B 

55* Porcelain PUnnels 

1 

dozen 

Per College 

B 

56* Pippetts 

2 

dozen 

Per College 


5T« Burettes 

2 

gross 

Per College 

B 

58* Beakers 

1 

dozen 

Per College 

B 

59« Thermometers 

1 

dozen 

Per College 

B 

60. Ppstle and Mortar 

■— .«■ .... ...—. 1 .4^ I 1 

1 

dozen 

Per College 

B 


11 


1. 2. 5* 4* 


61. Dessicators 

1 dozen 

P^r College 

B 

62, Crucibles 

1 dozen P«r College 

B 

63 • Burners 

2 dozen 

Ppr College 

B 

64 * Meter Scales 

5 

Per College 

B 

65 . Glass rods 

5 lb. 

For College 

B 

66. Punnd Stands 

2 dozen 

Per College 

B 

67 • Coifc Compressor 

1 

Per College 

B 

6fl. Coric Borers 

2 sets 

Per College 

B 

69 . Test Tube Stands 

2 dozen 

per College 

B 

70 . Show cases 

1 dozen 

Per College 

B 

71 . Vasculum 

1 dozen 

Per College 

B 

72 . Secator 

4 

Per College 

B 

Y3» Life history charts and 

models 

2 sets 

Per College 

B 

74. Racks for Dropping bottles 

30 

Per College 

B 

75* Herbarium Steel Almirah 

6 

Per College 

B 

76 . Garden Tools 

2 sets 

Per College 

B 

77* Slides and covers 

78 . Chemicals 

10 gross Prt College 

B 

B 

PLAM' PATHULOGY SECTIOK 

1. Microscopes : 

(a) Students microscopes 

20 per 
college 

5 per 
college 

B 

(b) Dissecting microscopes 

1 

- 

B 

(c) Demonstration microsaope 

2 


A 

with oil iminersion 


(imerican Optical Co.) 
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2.. 

5 . 

4 . 

2. Compound Microscopec 
(Triplo Nose-picci, oil 
i nin r sion) 


10 

A 

5 . Compouiv; 

(Double Nose-pieoc) 

- 

2 

A 

4, Conrouiid li'icroscoi es 

(Quadruple PV.se constant) 

- 

1 

A 

5. Binocular Miorosccpe.s 

B.L. Model P.G. 5^5 Thornes 
Scientific apparatus and 

Reagent Cat No# 6346-H.3O 


1 

A 

6» Incubators 

1 per 
college 

• 

B 

7« iutcclaves 

1 petr 
college 

— 

B 

G. Culture Tubes 

2 gross 
per college 

• 

B 

9» Innooulating needles 

5 per 
college 


B 

10. Petri dish'-s 

2 gross 
per college 

- 

B 

11. Hot Air oven 

- 

2 

B 

12, R .-frigerato rr 

- 

1 

B 

15. Isolation enatiOtr 

1 per 
college 

— 

B 

14» Camera Lucida, American 

Opticals 

- 

5 

A 

15* Stage and Ocular Iviiccometers 

- 

5 

A 

16. Chemical balance 

- 

1 

B 

17. Physical bul-ince 


1 

B 

lo. ..•’a). 

•• 

1 

B 
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1. 

2. 

3. 

4 . 

19- Jiliqijptqme .Itotatoiy gpenoer 

ei5 

• 

t 

A 

20* PH Meter expanded scale 

B^kman 

- 

1 

A 

21* Automlzer 

- 

5 

A 

22* ftingioide Busters 

- 

2 

B 

23* Jungioide Spraj^ers 

- 

2 

B 

24* Exhaust Pump 


1 

B 

25* Platinum Wire 0.2 mm thick 

- 

- 

B 

26» Water Heater (ELectrio) 

- 

1 

B 

27* Electrlo Geunicidal rod 

- 

1 

B 

entcmology/zoology section 

t* Binocular Bissecting 

Microscopes 

30 

10 

A 

2$ Compound Microscopes 

3 

5 

A 

5* Binocular for Demonstration 

Microscope 

1 

- 

A 

4* Magnifiers 

12 

- 

B 

5* Slide Cabinet8 

1 

1 

B 

6* Show cases 

8 

- 

B 

7» Insect collection boxes 

60 

10 

B 

8. Insect collection nets 

60 

10 

B 

9« Stretching Boards 

60 

10 

B 

10. Camera Lucida 

- 

2 

A 

11. Microscope lamp 

- 

2 

A 

12. Themostatic Water Bath 

- 

1 

B 

13 . Oven 

-- 

1 

B 





- u 


1. 

2. 

3 . 

4 . 

14 • ^iicrotome Rotatory Spenoer 81^ 


. 1 

A 

13 * Zye-pieoe Uloiometer 

- 

4 

A 

16* Stage Uicrcmet^r 

- 

4 

A 

17* C&ntrli^ige machine International 
Model HN Gentriruge C^aolty 

16 to 24 places 15 ml* 

•m 

1 

A 

is* iutoolave 

- 

1 

A 

19* Incubator B.O.D. low 
tanpsraturo 


1 

A 

20* Refrigerator 

- 

1 

B 

21* Glycerine Bath 

- 

1 

B 

22* Eleotrie Stirrer 

- 

1 

B 

23 . Micro Wet Grinder 

•«» 

1 

B 

24* Analytical Balance 

- 

1 

B 

23* Students Cymograph 


1 

B 

26 . Thermo Hygrogxaph 

- 

1 

A 

27 • Wet and Dry B;U.b Thenncoieter 

- 

4 

B 

28. Max. and Min. i’heruometer 

- 

4 

B 

29* Rearing Racks 

- 

2 

B 

50* Insect Cabinet 

- 

2 

B 

31* Insect Breeding cages of 
various size 

- 

30 

B 

32 . Relaxing Boxes 

- 

2 

B 

33* Setting Boards of different 
sizes 


24 

B 
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_ J.,;; 

_2. 


.4* 

34 • Miorcmanipulator Erie Sototka 
Co., w.y. 


1 

A 

35* Spot. Testing Kit 


1 

B 

36* Skeletons (Bepresentativee 
of all Groups) 

Glass apparatus 

1 par 
college 

- 

B 

57> Ituseisn Specimens (Bepresenta'* 
tives of all Groups) 



B 

3w 








1* Burners 

oO 

10 per 
college 

A 

2* Chemical Balance 

20 

5 

B 

3* Physical Balance 

5 

2 

B 

4. Gas Plant 

1 per 
ooUcge 


B 

5» Distillation Plant 

1 per 

college ^ 

B 

6. Tripod Stand 

66 

10 

B 

7* Burette Stand 

<0 

10 

B 

8. Burettes 

60 

10 

B 

9. Pipettes (Different 
sizes) 

60 

10 

B 

10. Nitrogen Distillation 
apparatus 

4 

1 

B 

11. Soxlet Apparatus 

4 

1 

B 

12# Ovens 

2 

1 

B 

13* Water Bath 

4 

1 

B 
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•* ••• • 

1 . 

2 .”' * 

3. 

4. 

14* Sand Bath 

2 

1 

B 

Coxk Bering machine 

1 set 

m 

B 

16 . Voluaetric flash (250 mm) 

60 

10 

A 

t7* Oerhera apparatus 

2 

- 

A 

18* i^imaoe (Muffle) 

Model M-5930 with type 291» 
type B-6 

1 in 
each 
college 


A 

19* Water Bottles 

30 

10 

B 

20 * KJeldahlls apparatus 
(set of 6) 

1 per 
college 

- 

B 

21 . Lessioator 

30 

10 

. B 

22* Crucible 

60 

10 

B 

25* Crucible Itongs 

60 

10 

-B 

24* Pipe clay triangle 

60 

10 

B 

25* Test Tube stands 

30 per 
college 

- 

B 

2^* iUnnel Stands 

60 per 
college 

- 

B 

27* Constant temprature 


1 

A 

electrical drying (ov«ns) 

26* pH Meter Beckman 

- 

1 

A 

29, Grinding Mill 

1 per 
college 

- 

B 

30 , iutoclave 

- 

1 

A 

51, Incubator (low temperature 

5C to 50 C) 

iC 220-V precision Science 

Go* 

— 

1 

A 

32, Centrifuge electrical 

■ 

1 

B 
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1> _ 

33* Colorimet«r photo oleetrio 

34* Mloxoioopo (Beaearoh typo) 

33* SLeotrio Hot Plate 

36* Set of aeieeo for meohanioal 
analjrtiB 

57# Chanher lain filtai^andle 

3d# Shiricor Ibr mechanioal 
Aaljrala (ELectrioal) 

39# Platiaun oxucible 
diahea and wires 

4f« dsata apparatua 

4t» Iron and pzocelaln nortar 

4a« Soil duger 

43# Bagrlgarator 

44* Itop watch 

4% Taaun pwp 

46* Condttcwltp apparatus 

41e Coloiqr counter 

46* Speotxophotcueter Beckman 

49* Soil Teating kit 

30* Chenioada 

51* Olasawareaf elides, 
cover slips, Beagent 
bottles, test tubes, 
beakers etc* 


2, 3. 4. 


1 A 

1 A 

1 fi 

1 B 

1 B 

1 B 

1 each B 

1 B 

1 B 

1 B 

1 B 

1 B 

1 B 

1 B 

1 B 

1 A 

1 B 

1 B 


fi 



- ia - 


1. 

2. 

at . • 

__5. __ 

4 

HOKTICULTORE 

Kidding knlvee 

20 

10 

B 

24 Secateur* 

6 

- 

B 

3« Spades 

20 

- 

5 

4» Khui^ios 

20 

- 

B 

5* Rrunning knives 

12 

- 

3 

6* h&nd hrea 

6 

- 

B 

?• Hedge Shears 

6 

- 

B 

6* Wheel hoes 

4 

- 

3 

9* Levn <cowor 

1 per 
college 

- 

3 

10* Hand Trowels 

12 

- . 

B 

11* Hand Fbrka 

6 

•• 

B 

12* Fruit preservation, 
bottling and canning 
oquipoent 

1 set 
in each 
college 

“ 

B 

13• Tree loppers 

2 

- 

B* 

14» Mirooecope (Research) 

- 

5 

A 

15» Varring blender 

- 

1 

A 

16. Incubators 


1 

A 

1? • Oven 

- 

1 

B 

10. Water Bath 

- 

1 

B 

19* Microteme Rotatory — 

Spencer 615 

- 

1 

A 

20, Hefrigerator 

- 

1 

3 

21. Sefraotoneter (Hand) 0-5B 

— 

3 

A 
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. 2, 


5 . 

4* 

'€0i«f©«afcE!i£u€^ 

25« Chonical ‘balajriGe 



1- 

1 

A 

B 

24 . Hand Tallay Counters "* 

- 


5 

3 

f 

25 . Mettler balance, direct 
reading 

- - 


1 

A 

26 . Henacytometer pet, Spencer 
Model 

- 


1 

A 

27* Chromatographic cri,binet 

i 

- 


1 

A 

28. Colorimeter v;ith accessories 

- 


2 

•A.. 

29* pH Meter I&H Model 

glass electric expanding 
scale 



1 

A 

50 . Hydrometer 

- 


1 

B- 

51 . Dissecting rai/:roscopes 

Bausol & Lcjumb' Stereozoom "" 

- 


2.V ■ 

k 

52 « Can sealer, Dixie - make 
double searner 

- 


1 

A 

33 . _ Ribbon filament microscopic 
illuminator ^ 

- 


3 

f ■ 

A 

34* Electric calculator - Pacit 
make 

- 


t . 

1 


35 '' Water pilfier Banstead^' 
model BBD-1 

- 


1 

A 

36 . Watter pilfier Beuistead 
model 

- 


1 

i 

A 

37 • Muffle furnace tempo 
type~220-V' .. , - - 

- 


1 

A 

30 . oteam Jacketted keettle 

5 gallon capacity 

*• ?gs 

- 


1 

B 




1. 

2* 

3. 

4» 


39* Power sprayers and Foirar 





dusters 

• 

2 

B 


40* Canning retort 

- 

1 

B 


41* Fruit julee extractor 

- 

1 

B 


42* Jelmeter 

- 

1 

B 


43* Fruit juice pasteuriser 

- 

1 

B 


A6R1CULIUIUL 7C0N0UIC& 





1• Calculating machine 





Uodel SKS- ^eoial Itsa 





K6. 50^n-2 

1 per 





college 

- 

A 


2* Physical balance 

2 

m 

B 



OoUege 




3* Mafnliying gle^aee 

** 

10 

B 


4* Oxanelled plates 


20 

B 


5* Measuring tapes (100' & 30^') 

- 

5 

B 


6* Profonaa and records 


200 

• B 







t* Magic lant«m 

1 per 





oolXegs 

- 

B 


2* Loud weaker 

1 “dSh» 

- 

B 


3* MUce 

1 -do— 

- 

B 


4* Gramophone 

1—do- 

- 

B 


Generator 

1 -do- 

- 

B 


6» Projector (Slide-cum- 





strip) 

1 -do- 

- 

B 


7« Film Projector, complete 

1 -do- 


B 


set 








■ -1 ' 

* 

2 . 


- 4* 

• 

8 * Tape recorder, portable 
tf.pe model SET- 4 OI delux 

1 per 
college 

- 

j: 

Public Addrosa O'luipnent 

1 per 
College 

— 

B 

10« Vicvie cciaera v/ith projector 

8 nm 


1 

A 

11. Ordinary box cnrieras 

- 

10 

B- 

12. FV^lding can eras 

- 

1 

B 

13 . Danonatratl'n set of 
agricultural implements 

- 

- 

B 

14 « Dem-rnstration set cf 

Plant projtecticn equipment 

- 

- 

B 

15 * Bononstration act of fruit 
preservation 

/ 

- 

B 

1C. Demonstration set of 

Poultry 

- 

•• 

B 

17 • Biuipment for setting up 
of infoimation eaitre 

- 

- 

B 

18. Othei' audo-visual aids 

(flash cards, flannulogrgp h, 
models, charts etc.) 



B 

19* Calculating mrchine (hand 
jperuvee) 

1 per 

■oolli-ge 

- 

A 

20 . irt table 

1 per 
college 

- 

B 

21. Typewriter 

1 per 
college 

- 

B- 

22. Cyelcstyling machine 
(hand operated) 

1 per 
collogG 

- 

B 

23:«i.Transport- (Jeep)* - 

1 per 
college 


B 
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1. 

2. 

.5. 

4. 

AtJRTCtJLTDRf L BI&INEIHINO 

1. Plane table with aooessorles 

2 

- 

B 

2* Bwnpy’e level 

2 

m 

B 

3* X«0«P« Xjov^X 

2 

mm 

B 

4* Prism at Ic compass 

*!• SaxtBying chains with 

2 

— 

B , 

accessories 

10 

- 

B 

6. Seed Drill 

1 

- 

B 

7* Cultivator with seeding 

attacfam^t 

1 

- 

B 

6* Dibbler 

$• Tractor (wheel type with 

1 

• 

B 

plou£^, harrows and 

cultivators and trailers; 

1 



tO«.JfortahLe oil en^ne and 

pump 8et»-5 H*P* 

1 


B 

11. Petrol engine 6 H.P. 

1 

- 

B 

12* SLeotric Motor and pump 

sets 7s H.P» 

1 


B 

13* Oentrifttgral pump 

1 


B 

14* Flour mill or concrete 

grinder 6 B.H.P. 

1 

* 

B 

15* Olpad thresher 

1 


B 

16« Power thresher Kubota Co. 

Japan 

1 

- 

k 

17• Paddy thresher 

1 

• 

B 
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1. 

2. 

3 . 

4 . 

I-.. — ' —p. 

16. V/innover (Hoshaugabad) 

cossul 

1 



19 . Winnowingfpn (3 blede;i) 
cossul 

1 

1 

B 

20, Bullock drawn mower 

(4 ffc.) 

1 


B 

21 , V Notch Measuring tank 

1 

- 

B 

22. Hand chaff cutter 

1 

- 

B 

25 . Power Chaff cutter 

1 

- 

B 

24* Bullock I)rav/n cane 

crusher 

1 

— 

B 

25 . Water lifts; 

(a) Persian whood. 

1 

- 

B 

(h) Screw ptanp 

1 

- 

B 

( 0 ) Chain pump 

1 

-- 

B 

(d) Double chain pump 

1 

- 

B 

26 . anithy tods 

- 

- 

B 

27 . Carpentry tools 

- 

- 

B 

28. Djaiamoinetor (self) 

recorder) 

1 

— 

A 

29 . Planograph stencil set No.9 

1 

- 

B 

30 . Line Ranger' 

1 

- 

B 

31 , Steel Rimirah 

1 

- 

B 

DAIRY AND ANiMAL HUSB.iNDRY 

1 . /ixea of the farm 


25 acres 

B 

2. Bullock oo.irs 

2 


B 

3 . Milck cowa 

15 

~ 

B 

4 . Buffaloes 

5 

- 

B 


2.1 



5* Milking pails 
6. Milking cans 
7« Milk measiires 

8, Crem separaters, 
electrically operated 

9. Butter ch’a.'no 

10. Butter workers 

11. Butter prints 

12. Rc-frigar'itor 

13 . Centrifuge machine, Klett 
Summoraon test tube model 

14 . Milk butyrometor 
15* Buretts 

16. Pipette 

17* Physical balance 

18. .AJialj'tical balance 

19» Steel utensils (ghee, 
curd, k’loa) 

20. Ice-cream ireeaer 

21. Lectcnecers 

22. Piohmonds scale 

23. Hand scaling mechino 
for bottlrs/cons 

24. Herd recorder 

25 . ii. I • sets 

2f • B: andinj;- sets 


5 - B 

3 - B 

1 set - B 

2 - B 

3 - B 

3 - B 

1 set - B 

1 - B 

1 - A 

5 dozen - B 

10 - B 

36 - B 

3 - B 

1 - B 

“ - B 

4 - B 

6 - B 

6-3 

1 - B 

1 - B 

1 - . B 

2 , B 
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U 2. 


27 • P^ritificati'vn maikinc 

:i As 2 

28* Castrator 2 

29. Via .. f <Hff \-vttt 

BrC;..<jR “ 

30. i 4 >d»l 8 fir r int'-rnal 
•vjtcny 

51. Hcpr duoticn physicIccy 

acdels - 



32* Baportant Veterinavs 
instruaienta 


33* Birds 'slid pou Itiy iuatru- 
raoxts 



1* Hofr*.c:6torc, cu*ft« - 2 


2 t Rt.scax'oh binocular 
micrv'scopo B*«iok & 

!>ab Uwdcl - 2 


3» otudcntj nicrosoope 
4» St«a:ills<d: 

p* na«iaooyt<^st«rb s;(iJipxc:%s 
«•» h 1 r over 

7 « .’.‘T. c ceto 

3 * / 3 c~ t< 8 b*.n^ nachine 
9. incubat- r 

IO4 /hyricol bolcnco 

11. li-Tnd loro<*a 

12. -dsjeotii^ uicrcss-pe 

13. Iklcrotwje, Rvtatory type 


5 

1 

1 

1 

5 

1 

1 



4 . 

B 

B 

R 

B 

B 

B 

B 

B 

A 

A 

B 

1 

B 

B 

B 

B 

B 

B 

B 


1 


A 
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1. 

2. 

3. 

4. 

NPTRiTioy 

1* Nitrogen digestion and 
distillation sots 


2 

B 

2* Sther ^traction set 

- 

1 

B 

5* (handing machine 

- 

1 

B 

4* Muffle fumaoe 

- 

1 

A 

Digestion oooeffioient cages 
complete with bags 

• 

1 

A 

6* Respiratory ohanber for 

R«Q* ratio 


1 

A 

7* Bomb colorimeter 

- 

1 

A 

6. Cattle weighing bridges 

- 

1 

B 

ntiat iBaiioioGr 

1* Butter ohumer 

f 


2 

B 

2« Butter workers 

- 

2 

B 

5* Creen separaters (ele» 
otrioally operated) 

— 

4 

B 

4* Centrlfum machine (hand 
operated) 

- 

2 

B 

3* Cosplete cheese making set 

- 

1 

B 

Xce-Ksream freezer 

- 

2 

B 

7* Refrigerator 9 ou.ft. 

- 

1 

B 

8. Boiler 

- 

1 

B 

9* Cheese boiler (st(.aa 

Jacketed stainless steel) 


1 

B 

10. Model of H.T.S.T. and 
batch pasteurizer 


1 

A 

11* Stainless steel utensils 

- 

- 

B 



DillRY GHailSTRY 


1. Chaaical balance 

2. Hot air ovens 

5» 'fetcr bath 

4 . PH Meter expanded scale, 
Backman 

5 . Colcriraeter 

6. Tintometer Lovibond Model 
Ho. 2 complete with 
accessorto 

7 . Butyrorefractometer 
DAIRY MICROBIOLOGY 

1. Big horizental autovlave 
electrically operated 

2. Vertical autoclave electri¬ 
cally operated 

3 . Hot air oven 

4 . Incubators 

5* Phase contrast microscope 

6. Refrigerator 


7 • Colonycountc-r 

0. Hephelofluxoneter 

9 . lavibond comparp.tor with 

resazurin jsnd other PH dies disc 

10. .Irnold Oteriliztir 

11. Electrically operated water 
bath 

12. Dental Drill 

13 . U.V. Lamp 


14 . Innoculation chamber 



* Jfey be ijuprorrised. 








1 


• 25f R«in Gf^uge 


2^. 

V^cuim puii(jS;(pl3toh tvpU with one bell Tor • 




2.5 en. ii»)rTPt‘'r 

1 


2''. 

Oi.c'-ion. forc-^ puron (working rno-iel-tronsperent) 

1 

(set) 

25. 

^eT'-jpior.e (working r\z 'ol) 



20. 

k. 

Rocket "odcl 




Ho'’ t 




'1 CO hoi + ho ■^, O'er? ter (I'-rp'O size) 

1 


:'l. 

21 Lniool thernocio'^'cr 

1 


:-2. 

lx's n«»xir!U'T «n' cilnlran ther’^oneter 

1 


3.5. 

^'>^rentl«>l «ir thernoscope 

1 


34. 

ulnenr evo‘»'''slon «>oofi’'ct'us (pointer tvoe) 

1 


55. 

ell qnd ring; Ror end mtige 

1 

(each) 

5^ 

lonoour.d bnr o"” hmss'end l^on (with handle) 

1 


3^. 

Royls's law anp''mtws -'onolete 

1 


?! 

9rv an"^ wet bulb hydroneter 

I 


59? 

ingen Hausz's HpDarat'ui> or .User's aoparatus Tor 




shoving conduoi‘vitv 

1 


4''. 

Rods of di^'ft'imnt n^.c^els, «0 cn. long+.h and 9.5 c»n. 




dinneten 

1 

(set) 

n. 

Leslie's cubes 

1 

(set ^ 

4 2. 

I 3 lo-'o 

1 


■^5? 

Ronvcction qop'<oqtus 

1 


44. 

Ther’oos fl^sk 

1 


C/1 

'^hermo-counle 

1 



'>0';<e'3 niio-'^^or 


1 


47. Steam Engine (working model' 1 

43, Fire alarm (working model) 1 

49. Refrigeration (model) 

50. Air conditioning (model) 

Light 

51. Conveic Mirror (l5 cm. apert.ure) 2 

52. Pfirabollc mirror 1 

53. Optical bench with accessories (Metallic) 1 

54. Lenses or dirfp-rent tvpes (set or six) 1 

55. Telescope astronomical (magnifying poi^er x 15) 1 


56. Microscope compound (magnifying power x 50 x lOO) 1 


57. Finocular (magnifying power x 20) 

58? Periscope (model) 1 

59? Kaleidoscope 1 

•60. Hollow glass slab 1 

61, Two mounted thin plane mirrors (15 ^ 10 cm) 1 

62, Mounted thick mi;rror (hinged) fo-a multiple' 

images 1 

63, Hollow glass prism 1 

64? Newton's colour disc vrith rotating wheel 1 

65. Colour slides for showing thb mixing 

of colours 

66. Human eye (working model) 1 

67? Pin hole camera 1 

63. Box camera 1 


69. Simple model for showing the persistence of 

vision 1 


1 

1 


1 


(1 set) 


be improvised. 
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TiT 

- ^ ^ 

(3) 
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70, 

Optio*il disc to demonstrate laws of 
reflection and refraction (Hartle’s Disc) 

1 (set) 


71. 

Hollow cube with air cell attached for 
showing total internal reflection of 
light 

1 (set) 


72. 

View master 




Sound 



73. 

Demonstration apparatus for wave motion 

1 


74. 

Parabolic reflector (metallic) with 
ad.1uatable stnnd 

1 


75. 

Tioning forks-complete set of eight 

1 (set) 


76? 

Resonance tube anparatus 

1 


77. 

Toothed wheel apparatus 

1 


7S. 

Siren with indicator 


1 

79. 

Sonometer 

1 


80. 

^d.lustable organ pipe (open and close) 

1 (set) 


81. 

Galton whistle 


1 

32, 

Ripple tank (P. 3, S.C. type) 

1 


33, 

Gramophone 


1 

84. 

*iiipll firing unit 


1 

85. 

Belljar (15 cm, diameter) with 
electrical bell 

1 


Magnetism 4 Electricity 



86. 

Magnetic compass 

1 


87. 

Mariner’s compass 


1 

88. 

Magnetic Dip needle 

1 


39. 

Magnetic globe (medium size working model) 




* May be improvised, 
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PI. 

( 2 ) ' ■ 


[3177: 

77777 

90. 

Difl'ftront types o." magnets (including 
natural and oxide magn^^ts) 

f 1 

(set) 


91. 

Metallic conductors of different shapes 
(mounted) 

1 

(set) 


92. 

Leyden .jar with romo-^^ahle coatings 

1 



93t^ 

Pith hall pendulum 

2 



94. 

Fariday's autterfl;/ net 

1 



95. 

Van de Graff generator (working model) 



1 

96* 

Apparatus to demonstrate the magnetic 
effect of current 

1 



97. 

Galvanoscope 

1 



98. 

Electromagnet (ordinary U shaped) 



1 

991f 

Cells*. 





(a) Voltaic 

1 




.(h) Daniel 

1 




(c) Bunsen 

1 




(other cells included in laboratory apparatus) 



100, 

Eesistanoe box, op€.n view 

1 



101. 

Different types of keys 

t 

(set) 


,102. 

Hheostat 

1 



103 . 

Demonstruti ...n hunr.. for caries and 
parallel circuits 

1 



104. 

Moving magnet and (.oil galvanometer, 
open view (working model) 

1 

(each) 


105. 

Joule's calorirnrt'-r 



1 

106. 

Nichrome wire coiled round a mica sheet 
(hf^ating element) 

1 



107. 

Dynamo AG/IjC (working model) 

1 



106 . 

Elejtrio motor -.1C/DG (working model) 

1 



109. 

Simple transformer 

1 




* Mf,y to improvised. 





1 


110, S pint hart e.copo 

111, Demonstration apparatus for Induced 


currents , 1 
112, Barlow's wheel 1 
113f Voltmeter 2 
114, D,C, Voltameter o - 1,5 volts 1 
115« D.C, Ammeter o - 1 amp, 1 
1l6, Model of a telephone set 1 
117f Model of a telegraph set 1 


118, Crystal detector with headphones 

Biperiment s 

Mechanics 


119« Matallio spherical boh with a hook 12 

120, Metallic cylinder (small size - assorted 

metals for use with callipers) 12 

121, Spring and pans for HookAs law verification 12 

122, Wooden bridges for B.D. experiment 6 

123, R.D, bottles 12 

124* Hare's apparatus on stands 9 

125 « U-tubes on stands 6 

126, Over-flow vessels (unbreakable plastic or 

metallic) 12 

Heat and Light 

127 , Calorimeter with stirrer and Jacket 6 

128 , Steam generators 6 

129 , Hypsometer (with copper tubes) 6 

130 , Plane mirror strips with a support to the 

verticle 24 

131 , Concave mirror 5 cm and larger aperture 

(of different fecal lenghts) 12 


* May be improvised 




in 


SI 


II I - .. ~. . 

132 . Gias > Blabs (prefprably 8 xsm x 12 cm) 6 

133. Lenses, double oon’/ox, 5 cm, apertuxe 12 

(of different focal lengths) 'Double 

concave, 2,5 cm aperture (5 to 7 cm. 

focal ■'/n''t'3 4 

134. Suitable hcluers and uprights for lenses 

.nd mirrors (floouon with V slots) 24 

135 . Glass prism 90'^ isosceles 2 

136. Glass pr’’.sm - 6 o^ 6 

137. Candle stand with wire gauze fittings 12 

I3B. Ground gla,S 3 scrr'^n 6 


kagn'^tion. anu 'Gli'^c'>uci tv 
139. Magnets in oairs, d.ffer-'nt sizes (oxide 


magnets) 12 pairs 

140. Magnetic needle on pivot 12 

141. Magnetic n---■ ,l( f^r lines of force) 12 

142. Steel knitting ne edles 24 

143. Aluriiiniu ;i leaf electroscope, simple 6 

144 . Flectro-phorous 6 

145. Glass 1-vis 12 

I4G 'Rbonit" yr -‘y 12 

147. Catskin plecoB 12 

143 . Flanii fl or nylon pieces 12 

149. i’r-.of plane 6 

150. Cells? 

(a) Led an c he 12 

(b' Lrj’ ofils vvi'ih terminal screws 6 

151. Singl key (pluj,- type) 6 

52. Lojid aocumulotor, 2 volts 4 

153. Amm-'ter L.C., 0-I.5 amp. 4 
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ttut: 

154. 

Voltmeter, D.C., o-3 vdts 

Voltmeter, D.O,, 0-IO volts 

4 

1 

155.' 

Voltmeter for mains (aC_/DC)o- 300 volts 


1 

156. 

Eheostat - 1 amp, 36 ohms. 

4 


157. 

Electric bell 

6 


158 . 

Torch bulb (l.5 volts) with holders 

12 


159 . 

Miniature switches 

12 


160 . 

Cut-outs 

12 



Equipment Common to All Units in Physics 



161. 

Physical balance with weight boi 

6 


162. 

Spring balance} 100 gm 

6 



2 50 gm 

6 



500 gm 

6 


163. 

Triple beam balance 


1 

164., 

Metre scalesj Half 

12 



Full 

12 


165. 

Vernier callipers 

6 


166. 

Screw gauge 

6- 

3 

167. 

Stop olocP. 

1 

3 

158. 

Stop watch 

1 


169. 

Spirit T.evel 

2 


170,: 

drawing boards (m.edium size) 

12 


171. 

Set squares (for black board) 

1 (set) 


172 . 

Pair.3 oi Compass (Geometrical) 

12 


173.. 

D.G.C, copper dre 22-2.1-26 S,'vV,G. 

500 gm. 


174 . 

Nichrome wire 28-30-32 S.W.G. 

250 gm. 


175 . 

flexible wire (Plactio covered) 

25 meters 


176 . 

Plumb linfj 

6 



177« Bactexy ohar#rer with a metal reotfier 


1 





Demonstration (Apparatus) 


1. 

Ch^ raioal Lalan i (in 3 .ss) & weight box 

1 


^ • 

Endiomoter tubes 

1 


j. 

B.ill Jar (20 on diameter) 

1 


4. 

P unn 0 1 E e par h tir g 

1 


5. 

Calcium chloride tub'-s 

4 


6, 

Thermometers (marked O) 

2 


7. 

Mercui^” trough 

1 


8. 

FiIt er pump (me t al1io) 

1 


9. 

Ci’p-pto.! models (glass/wooden/plastic) 

1 (set) 

10. 

Copper still for iis'i;illation oi -water 

1 


11. 

Platinum ’.wire (5 cffl. I'used in glass) 

3 


12. 

Water still (ior iisxillation of water) 

1 


13. 

Glass cutter for reds 

2 


14. 

Photographic .lev*-lopinj kit 

1 


15. 

L.^iDig’s con,.-ns r 

2 


1 of- 

Fir - extinguish'r (,j-uonstrntion model). 

1 


17f 

jitomic model 

1 ( 

set) 

18 . 

Mineral c'-llr.cti v^n 

1 ( 

set) 

19. 

Alloys 

1 ( 

set) 


Apparatus for Experiments 



20. 

Eeaker v/lth lip 




(a) 100 oc. 

48 



(b) 250 cc. 

48 



(c) 500 cc 




* Liaj be iiiprovised. 


6 



21. Flask flat bottom 



(q) 100 oc. 

12 



(b) 250 oc. 

48 



(o) 500 00 , 

6 


22 , 

Distilling flask round bottom 300 co. 


2 

23, 

Crystalising dish 10 om diameter 


2 

24. 

Woulfle’s battle 250 oc. 

24 

2 

25. 

Bottles narrow mouth mushroom stopper 500 < 5 c* 
(Polythene) 

24 


26. 

Bottle reagent with names (Polythene) 

48 


27. 

Measuring jars 




(a) 10 CO, 

(b) 50 00 . 

w6 

Z 


(o) 100 co. 

(d) 500 oc. 

12 

2 


(e) 1000 00 , 


2 

28 . 

Bottles reagent 8 oz,, 16 oz, with wide mouth 

48 


29. 

Bottles reagent 2 oz. 

48 


30. 

Fixnnels (7.5 cf" diameter) 

24 

2 

31. 

Punnol for burettes (Polythene) 

4 

2 

32. 

Retort 500 oc. 

12 

3 


Retort 250 oc, with long neoks 

12 


33. 

Pheumatic trough (rectangular tin with behive 
arrangement) 

24 

2 

34. 

Mortar and pestle 




(a) 10 om dia. 

3 

1 


(b) 25 om. dia. 


1 

35. 

Calcium chloride 'tubes 




(a) U - type 15 om. approx. 


2 


(b) U - type with aide tubes 


2 



- “ 


MMil 


mmmmmmmm 

HCfMI 

36. 

Glf'.sa filter pump 


1 

37. 

Tpst tub~s 12.5 "HI. X 1.6 c:i). 

2 gross 


36. 

T=>st tubrs, hard-gli-ss 1*5 cm x 1.9 cm 

24 


39. 

Glass Cubing c.ssort- d 

13 kg. 


40. 

GIc-bs rod aGSortpd 

3 kg. 


41. 

Biirettoi with stop cock 50 x 1/10 co. 

12 

2 

42. 

Pipotte 




(a) 10 GC, 

12 



(b) 20 oc. 

12 



(c) 25 cc. 


1 


(d) 50 cc. 


1 

43. 

Thermometer 350'- (Beading 1^ G) 


1 

•tA* 

Jdtter paper circular, pieces 12,5 cm. 

600 



-do- 15.0 cm. 

300 . 



-do- Plain 

2 quire 


45 . 

Bubber tubing aosorted 

30 meters 


46. 

T.B. oonnecticn tubing 

15 meters 


•7 

4 1 . 

Cork-b :;r£rs, B-t of three 

12 sets 



Gork-borers, set up oix 


1 

4 -i- l; , 

Cork-cruinary a&sort 4 (V-lvot) 

6 gross 


49 . 

Cork pressor 

2 


50. 

j3-''Tpnger Balance with weights 

2 


51. 

Clay pipe tri;,ngle 

24 


52. 

ixefl-agratlng spoons with tin caps 

24 


53. 

Foot bollv./w,o 


1 

54. 

Pinch Cock assorted 

12 


55. 

Retort st<ands (with n-avy base) 




(a) large 


2 


(b) Small 

22 
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wm 



■HldlHl 

56. 

Additional rings for retort stand 

12 


57. 

Wooden olamp 


1 

58. 

Funnel standj double 

12 

3 

59. 

Burette olamps 

12 


60 . 

‘Thistle funnels 2.5 cm, diameter (Preferably 
Polythene) 

24 


61 . 

Asbestos sheet 25 am x 25 om, 

-do- (large size) 

24 

1 


62t 

Diffusion apparatus (porous-pot, tube etc.) 


1 

63. 

Glass trou^, large, 45 cm dla. 


2 

64 , 

Copper flask (2 litres) 


1 

65. 

Watoh glasses 

24 


66. 

Bunsen Burners (if gas supply is available) 
otherwise Spirit Lamps 

24 


67* 

Flame spreader for bunsen bumfer 

12 


66. 

Spatulas (metal) 


1 


Spatulas (horn double) 

12 


69 . 

Book of labels 

24 



Litmus books (red & blue) 

‘2 gross 


71 . 

Tripod stands 

24 


72 . 

Crucible tonge 

24 


73. 

Porcelain dishes 1^3 cm, dla. 

24 


74. 

Graduate flaks 




(a) 100 00 , 


2 


(b) 200 cc. 


2 


( 0 ) 250 00 . 


2 


(d)l000 00 . 


2 


* May bp improvised. 
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75. 

Water baths with rings 

2 

2 

76. 

Cruciblo with lids and clay pipe triangle 

8 


,7. 

?nell bi't 'ICctn div.oioter 13 cm. 

6 


78. 

w’ire gauze spoons for sodium 

6 

2 

79. 

80. 

Triangular files ani round files 

Gas collecting Jar (15 cm) with round 
glass cover (Small size) 

24 each 

60 


81 . 

Spare covers for gas Jars 

48 


82 . 

Brushes for test tubes 

4 dozen 


83. 

Test tube holder 

24 


34? 

Test tube-stand 

24 


85 . 

Oob-ile glass 

12 


«6. 

Petridishes 8.5 cm. dia. 

24 


CD 

.* 

Sand bath 

12 


88. 

Th=rmom-=t9r, - 10 ,6 to 110 C 

24 


69 . 

Drying cones 

12 

1 

90 . 

•y. T\'r — 

Wire gauze (asbestos covered) 

24 

1 


to imprcnriri '". 
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G* BIOLOGY 


No, 

Namp of thfi Article 

Quantity 

■■i 



Essential 

fmtms 

lOl 


mmammmmmmm 

m&mm 


I - Apparatus 



1. 

Microscope with ocular oBjeotives 10 x 40 x 
and two eyepieces 

1 


2. 

Dissecting microscope with rack and pinion 
(magnifying power x 10) 

6 


3. 

Heading glass 3'* diameter 

2 


4. 

Magnifiers single folding 

2 


5. 

Eye-piece x 10 with pointer 

1 


6. 

Klinostat 



If 

Simple auxonoroeter (with lever arrangement) 

1 


Bf 

Simple respirosoope 

1 


9f 

Simple potometer 

1 


10, 

Li^t screen 

2 


11. 

Beranger’s Balance (with wt. hoxi 

1 


12. 

Thermometers, - 10°C to 110°G 

2 



n - Laboratory Equipment 



13. 

Dissecting trays and dissecting boards 

20 


14. 

Dissection instruments 

1 set 


15. 

Bone cutter 

2 


16, 

Big Scissors 

2 


17. 

Hammer (small) 

3 


18 . 

Mounted Needles 

72 


19 . 

Brushes camel hair 

12 



* May Be improvised 





till 




20 . 

Bazor 

i’ 


21 . 

Inssot drying box 

2 


22 . 

Herbarium mounting sheets 

100 


23. 

H^rbeTPium Press 20” x 12” 

1 pair 


2 ^* 

Drying papers 

100 


25 . 

Sharpening cone 

1 


26 . 

Strop 

1 


27. 

L'^ssicator 

1 


23. 

Cork borer 

1 (set) 


29 . 

Betrot st .'.nd (with clamps and box heads) 

3 


30. 

Funnel st nds (Wooden) 

3 


31 . 

Insects-oollecting nets 

2 


32. 

Test-tubes stand 

2 


33. 

Pins (various sizes) 

2 packets 


34. 

Entomology pins (or insect pins) 

1 gross 


35. 

Spirit lamp 

1 


36, 

Hubber tubing (assorted) 

5 y<is 


37. 

Scalpels 

2 


33^ 

Cork bark (asserted) 

6 do 


39. 

Forceps - 12.5 om and 40 ora. 

2 


4 O. 

Pinch cock (screw type) 

3 


•-r 1 • 

V aooulum 

1 


-+ 2 . 

Flower pot 8 (assorted,-earthenware 8 ” x 10”) 

24 


43.. 

i7atering can (with rose) 

1 


41. 

Mugs (^^namel) 

2 


0. 

Buck-ts 

2 


f -w' * 

Befuse box with lid 

1 



* May be improvised 


-43- 



III - Glass Ware and Museum Ware 


47. Belljar 20” x 12” (50 x 30 om) 1 

48 . Glass plate 14" x. 14” (35 om x 35 om) 1 

49» Aspirator, 5 litres 1 

50 . Funnel, 4" diameter (10 cm) 2 

Funnel, 3" diameter (7.5 om.) 2 

51 * Beakers, I /2 litre 3 

Beakers, I /4 litre 3 

52 * Battery Jars, Cylindrioal (l litre oapaoity) 1 

53 . Museum Jar, 8” x 2” assorted (20 x 5 x 20 cm) 

(with rectangular lid) 48 

Do, Cylindrical with baokellte screw caps 24 

54. Thistle funnel 3 

55 . Gas Jars (with lids) 2 

56 . Miorosoope slides, 3" x 1” (7.5 x 2,5 cm) 1 Gross 

57. Cover Glasses 7 / 8 ” x 7/8” (2.2 x 2,2 om) 12 

58 . Watch glass, 3" diameter 12 

59. Hard glasc test tubes 12 

60 . Test tubes (ordinary) 72 

61 . Reagent bottles with stoppers, narrow mouth 

250 00. oapaoity 6 

62 . Drop bottles 12 

63 . Stain bottles 12 

64 . Winchester bottle ( 2 ^ litre capacity) 3 

65 . Glass tubings (assorted) 2 lbs, 

66 . Finger bowls 6 

67 . Circular glass troughs 2 

68 . Enamel tray 12" x 9” (30 x*23 cm) 1 

69 . Enamel tray 9 ” x 6 " (23 x 15 x cm) 1 




Botany IV Charts 


70* Cell division, mitosis 1 

71, Structure of dioot stem 1 

72, Stiuoture of monooot stem 1 

73* Structure of leaf 1 

74. Structure of dioot root and monooot root 1 

75. Structure of root tip 1 

76 . Parts of a typioal plant 1 

77 . Typical flower and its parts 1 

78 . Fruits - different kinds of fleshy and dry fruits 1 

79* Seed - dispersal of seed 1 

80 . Germination eptgeal and hypogeal 1 

81 . Monooot seed and parts 1 

82 . Dioot seed and parts 1 

83 . Algae Chlamydomonas Spirogyra 1 

84 . Mushroom 1 

85 . Bacteria 1 

86. Moss-1 ix‘e history 1 

87 . Pern-typical fern and its parts 1 

88. Vegetative propagation - grafting etc, 1 

85 , Food ob'-.in 1 

90 . Different kinds of leaves and their 

modifications 1 

P** , Nitrogen cycle in nature 1 

92 , Araoebc?. - structure and reproduction I 
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mm 


I 

1 

93. 

Zoology 

Life cycle of malarial parasite 

1 

94. 

Liverfluke 

1 

95. 

Tape worm 

1 

96. 

Cell-typical 

1 

97. 

House fly-life history 

1 

98. 

Mosquito - life hletory-oulex and anophalea 

1 

99. 

Butterfly - life history 

1 

100. 

Prog 



Organs in situ (disseotion) 

1 


Alimentary canal 

1 


Venous System 

1 


Arterial system 

1 


Urinogenital system (Male and Pemale) 

1 


Brain - different views and parts 

1 


Nervous system 

1 


Skeletal system 

1 


Heart and its structure 

1 


Heart T.S. 

1 


Eye 

1 


Ear 

1 


Buccal cavity 

1 


Life history 

1 (14 in all) 

101, 

Various insects 

1 

102. 

k 

Poisonous and non-poisonous snakes 

1 

103. 

Birds with various kinds of teaks and feel 

1 

104. 

Mammals of India - different kinds 

1 





V - Slides 


Botany 


105.* 

Typical cell and content 

1 

106. 

Boot tip L.S, for mitosis (onion) 

1 

107. 

Root T.S. & L.S. of dloot root 

2 

108. 

Stem T.S, L.S, of dicot stem 

2 

109. 

Leaf, structure of typical leaf 

1 

110f 

C hleuny domonas 

2 

111# 

Spirogyra 

2 

112. 

Agareous T.S, of gill 

2 

113. 

Moss L.S, of capsule 

2 

114. 

Root nodule of leguminous plant 

2 

115. 

Flower bud T.S, 

1 


Zoology 


116# 

Amoeba 

2 

117# 

Blood of frog 

2 

118# 

Blood of man 

2 

119. 

Bone T.S, (frog) 

2 

120. 

Earthworm T,S, 

2 

121# 

Hydra-whole mount 

1 

122. 

Hydra T .S .L.S . 

1 


VT - Skeletons & Models 


123# 

Skeleton Articulated (I’rog) 

4 


Skull disarticulated (frog) 

2 sets 

124# 

Prog's brain 

1 

125# 

Bird's brain 

1 

126. 

Human Skeleton (Plastic Model) 

1 


* May "be improvised 
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D. Items Common for Physios, Chemistry and Btolog v 'Wxpflrimenta 


No. 

Name of Article 

Quantity (Essential)’ 

lilH 


-^-- 


Chemicals 


1 . 

Acid, hydrochloric pure 

5 kg. 

2 , 

Acid, nitric pure 

2 kg. 

3. 

Acid, sulphuric pui*e 

5 kg. 

4. 

Acid, aulphuriO' commercial 

10 kg. 

5. 

Acid, glacial acetic 

500 gro. 

6 . 

Alum (potash) crystalline 

1 kg. 

7. 

Ammonium carbonate 

500 gm. 

8 . 

Ammonium chloride 

2 kg. 

9. 

Ammonium diohromate 

250 gm. 

10 . 

Ammonium hydroxide 

1 kg. 

11 . 

Ammonium sulphate 

250 gm. 

12 . 

Ammonium nitrate 

2^J gm. 

13. 

Barium chloride, crystal 

100 gm. 

14. 

Barium nitrate 

100 gm. 

15. 

Bleaching powder 

500 gm. 

16 . 

Bone charcoal 

100 gm. 

17. 

Borax pure 

500 gm. 

18 . 

Boric acid 

250 gm. 

19. 

Calcium carbonate (marble chips) 

5 kg. 

20 . 

Calcium chloride, granulated pure 

1 kg. 

21 . 

Calcium hydroxide 

2 kg. 

22 . 

Calcium oxide (good quality lime) 

2 kg. 
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nr 

: ..:_I2)' 

u; 

23. 

Calcium sulphate (Plaster of Paris) 

2 kg. 

24. 

Gampher 

50 gm. 

25. 

Carton disulphide 

1 kg. 

26. 

Chalk precipitated 

500 gm. 

27. 

Cohalt nitrate, crystal 

'iOO gm. 

• 

CO 

CM 

Copper foil, thin 

250 gm. 

29. ' 

Copper turnings 

'i 'kg. 

30. 

Copper oxide, powdered 

50 gm. 

^1. 

Copper carbonate 

100 gm. 

32. 

Copper sulphate, crystal 

2 kg. 

33. 

Ether 

500 gm. 

34. 

Glycerine 

1 kg-. 


Iron fillings, coarse 

1 kg. 

36, 

Iron filling, fine and clean 

500 gm. 

37. 

Iron chloride, ferric 

200 gm.*,. 

38., 

Iron oxide, ferric 

200 gm. 

39. 

Iron sulphate 

1 kg. 

40,. 

Lead shots 

1 kg. 

41. 

Lead nitrate 

500 gm. 

42. 

Litmus granules 

100 gm,- 

43. 

Lead carbonate 

200 gm. 

44 * 

Lead oxide (lithr.rage)' 

2 50 gm. 

45. 

Magnesiuip powder 

50 gm 

46. 

.Magnesium ribbon 

300 gm 

47. 

Magnesium sulphate 

500 gm 

*48. 

Magnesium chloride 

25 c gm,- 
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49. 

Mangnese dioxide 

2 kg 

50. 

Mercuric olde, red 

500 gm. 

51. 

Mercuric sulphate 

250 gm. 

52. 

Mercury- 

4 kg. 

53. 

Methyl orange, dry 

20 gm. 

54. 

Paraffin 

1 kg 

55. 

Phenelphthalein 

20 gm. 

56. 

Phosphorus, red 

20 gm. 

57. 

Phosphorus, yellow 

100 gm. 

58. 

Potassium bromide 

250 gm. 

59. 

Potassium chlorate 

1 kg. 

60 

Potassium chloride 

250 gm. 

6l. 

Potassium dichromate 

500 gm. 

62, 

Potassium hydroxide, pellets 

1 kg. 

63. 

Potassium nitrate, crystal 

1 kg. 

64. 

Potassium iodide 

100 gm. 

65. 

Potassium permanganate 

500 gm. 

66, 

Potassium sulphate 

200 gm. 

67. 

Pyrogallol, crystal 

50 gm. 

68. 

Silver nitrate 

100 gm. 

69. 

Sodium metal 

100 gm. 

70. 

Potassium metal 

100 gm. 

71 

Sodium bicarbonate 

1 kg. 

72. 

Sodium carbonate 

1 kg. 

73. 

Sodium chloride 

4 kg. 

74. 

Sodium hydroxide 

2 kg. 

75. 

Sodium nitrate 

500 gm. 
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76. 

Sodium nitrite 

500 gn. 

77. 

Sodium sulphate 

500 gm, 

78. 

Sodium thio-aulphate (hypo) 

1 kg. 

79. 

Sulphur flower 

100 gn. 

60. 

Sulphur roll 

2 kg. 

81 . 

Turpentine Oil . 

5 litre 

82 . 

Wool-glasa (fine) 

50 gm. 

83. 

Wool'^teel 

250 gm. 

84. 

Sine dust 

500 gm. 

85. 

Zino granulated 

2 kg. 

86. 

Zinc sulphate 

100 gm. 

87. 

Zinc carbonate 

200 gm. 


Zinc Oxide 

100 gm. 

89. 

Graphite 

100 gm. 

90. 

Acid oxalic 

250 gm^ 

91. 

Lamp black 

50 gm. 

92. 

Iodine rooublimed 

50 gm. 

93. 

Bromine 

25 gm. 

94. 

Citric acid 

50 gn. 

93. 

T-.rtaric acid 

50 gm. , 

96. 

It 1^1 Alc.ohc- 

500 gra. 


CalorofRrm 

500 gn. 

98. 

Idoform 

100 gm. 

99. 

Iron sulphide 

1 kg. 

IOC. 

Kercur'*o oulphide 

200 gm. 

101 

Sodirm silicn'* e 

1 kg. 
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102 , 

Antimony powder 

1 

leg. 

103. 

Ores of metale 

1 

set 

104. 

Fluorescein 

50 

gtn. 

105. 

Lycopodium powder 

10 

gm. 

106 . 

Starch 

50 

gm. 

107. 

Glucose 

200 

gm» 

108 . 

Lead acetate 

200 

gm. 

109. 

A set of mett.1 specimen 

1 

set 

110 . 

Eectified spirit 

5 

litre 

111 . 

Canada balsam 

100 

gm. 

112 . 

Iodine crystals 

100 

gm. 

113. 

Merourio chloride 

250 

gm. 

114. 

Agar agar shreds 

200 

gm. 

115. 

Fcrmali (oommeroiol formaldehyde) 

5 litres 

116 . 

Clove oil 

100 

00 • r-* 

117. 

Xylol 

500 

gm. 

118 . 

Cobalt chloride 

200 

gm. 

1 19. 

Paraffin wax commercial 

20 

Kg. 

120 . 

Posin 

10 

gm. 

121 . 

Methylene blue 

5 


• 

Tools 



1 . 

Pliers, assorted 

3 


2 . 

Screw drivers, assorted 

4 


3. 

Hammers, assorted 

3 


4. 

Files, assorted 

4 


5. 

Chisels, assorted 

3 




6, Lf.nd dr'lli t 

7« Bench yloe, 10 cii, .jap t 

8, Grinder 1 

ILetal cutting uca; with upc.re bl&dcs (Ha<^ sew) 1 

10* Pla9e| osdlast aiao 1 

11. Neil puller 1 

12. Soldering iv.}\ »dtL a set of bits (75 watts) 

(provided elootricity exists) 1 

13. M»-‘tal So§le 1 

14. Glass outing pencil, simple 1 

15. Flat file 15 cm. 4 

16. Triangular file 2 

17. Sew (set of three) 1 set 

Audio-visuel Aids 

18. Slide-oum-film strip projeotbr .1 

iy. Soreen aajustable on stand 1 

20. Epidiascope (dealrable) 1 

Mieo •llanccus 

1• Grease 2 kg. 

2. Insulating tape, roll 1 

3. Lead shots (asserted) 1 kg, 

4. Bucket (Oalvrvnised) 3 

3. Soissers > medium and large size 1 each 

6, Inelastic oot*'On-tbread reel 6 

7. Wooden blocks, aasorted 48 

8, Wooden screens (to screen heat radiation) 6 

9. Candles, medium size 2 pkts, 

10-* Brushes for cleaning glasswares 24 
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11 . 

Laborritory-trough (metallic) 

4 

12 . 

Drawing .pinu 

1 pkt. 

13, 

Al-pins 

240 s®. 

14. 

Emery paper, asaurtea 

12 

15, 

Sand paper, aseort^d 

24 

16. 

Trey, pnamelled (m'==dium. size) 

8 

17, 

Oilstove 

4 

18 . 

Electric heater 

2 

19* 

Pneumatic trough iron (25 x 10 cm.) 

12 

20 , 

Knife 

2 

21 . 

Lamp chimney 

4 

22 . 

Cork ho'rer aharpuor 

2 

23, 

Prooelain tiles (S‘ cm. x 9 xm.) 

12 

24. 

First Aid kit 

1 

25. 

Fire extinguishing equipment 
including bucket etc. 

one set 
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Tools and Implements required for Workshops attached to 

High Schools 



B 

•t. 

. ■ • ' ■ ^^ -- 

’Hammersi hall pein 8 oz. 

2 



2. 

Hammers cross pein 8 oz. 

2 



3. 

Hammers cross pein 4 cz. 

2 



4. 

Hammer olaw 

1 



5. 

Screw driver heavy duty 12"* 

1' 



6, 

Screw driver light duty 8" 

2 



7. 

Screw radio repairers thin 6" with 
insulated blade 

3 



a. 

Screw driver (watch makers set of 3) 

1 

set 


9. 

• 

Pliers combination Mechanics 6” 

3 



10. 

Pliers long tapered nos<= 6” 

2 



11. 

Pliers needle hose round 4" 

2 



12, 

Cutting pliers ’6" 

2 



13. 

Adjustable crescent wrench 10" 

1 



14. 

Adjustable crescent wrench 4" 

1 


B 

15. 

Pipe wrenches 10" 

1 

(desirable) 

B 

16 . 

Double ended spanners Whitworth sizes 

1/3’ to 3/8’ 

1 

set 


17. 

• 

Hacksaw frame (hand) 12" with 24 blades - 
12" X X 23 teeth 

2 



18 . 

Fretsaw frame (wood) with blades 

1 



19. 

Panel saw wood 20" 

1 



. 

o 

CM 

Tenon saw 12'' 

1 



21. 

Kay hole sew adjustable 

* i 



22. 

Block plane metal 6'' - 2" blade 

2 



23. 

Smoothing plane 10" - 2" blade 

1 




1 


24. Side plane 6" 

25. Chisels wood l/2, 1/2”, -J” 1” 2 each 

26. 3/8” oold ohisela metal cutting 3 

27. Hand drilling machine geared capacity l/4" drill 2 

28. Twist drill hits parallel shank l/l6”, 3/32”, 

1/8”, 5/32”, 3 / 16 ”, 7/32” and I/ 4 ” 1 set 

29. Carhorundom sharpening stone 6 ” i 2 ” (one side 

medium other side fine) 2 

30 # Sheet Metal Snipes (cutter or shears) 3 ” out 2 

31. Scissors.ordinary 10” i 

32 . Scissors small pointed 1 

33. Tweezers 6” 2 

34. Centre Punch (Smell) 3 

35 . Tweezers 4” 2 

36 . Crow har small 24” Carhon Steel 1 

37 . Clue pot double walled 1 

38 . Glass cutting pencil (diamond) 1 

39 . Circular washer cutter for leather, plywood^ 

cardboard etc, 1 

40. Hand driven (geared) bench grinding stone 1 


41 . (a) Soldering iron (electric where supply available)2 


or 

(b) Burner where electricity is not available 1 

42 . Rosin cored solder wire 1 Lb. 

43. Pluxlte Soldering paste 1 tin, 

44. Half Round wood rasp 10 or 12” 1 

45* Plat Bastered file 10” 1 

46 , Half Round file 6" (fine & medium) 2 

47* Triangular file 4” (fine & rough) 


2 





48 

Bound file 4 " (medium ahl rough) 

2 


■49i 

Assorted needle files i 6 

4 


50 * 

Sheetmetal Workers dividers 

2 


51. 

Wall Boards for tools 

2 


52 . 

Work table heavj- cine 6' x 1^ (or as 
according tc apace) 

1 

B 

53. 

Carpenters vice 6" (to be fitted on work table) 

1 


54*: 

Bench fitters vice 2" jaw (to be fitted on 
work table) 

2 


55. 

Jack knifr 

1 


56. 

Tin opener 

1 


57 . 

Leather punches set of 3 

1 set 


58. 

Hatchet hraoe carpenters with cutter bits 

t 

3 

59. 

Hand vice small 

1 


60 . 

'C’ clamps - 4” 

2 


61 , 

Soriber steel 

2 


62 , 

File handles 

6 


63 . 

Wood mallet 

2 


64 * 

Try squares 6" 

2 

B 

65 . 

Slide Bev'ol 

t 

B 

66. 

Pin vice 



67 . 

Oil can (small) 

2 

X] 

68. 

Carpenter CTamp 2-^-*' 

1 

B 

69 . 

Multimeter smaller or minor (with 4 voltage 
and 3 or 4 ampere range A.C, and D.G,) 

1 {desirable) 


70. 

Folding rule carpenters 24” 

1 


71. 

Bevel Point skiving knife 

1 


72 . 

Archimedirn drill with set of bits for 



fine bulea or watch-maker drills f 

Koto;- 

(i) Itf^ma marked ’B’ may be putjrhased if adequate funds 
ar^’ available, 

(ii) The items mentioned In the list would also he adequate 
for the workshops attached to Hi^er Secondary Schools^ 

(iii) Work-shop tools are strongly recommended for Middle 
Schools, if funds are available. 
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ADP*tndtx VI 


Btiulrment required for proriding practical 
instzuction in Physics in the B»Sc. Degree 
Goiiree. 


gekeral laboratory jjauiatHTT 


SI. 

No. Particulars of Biuipnent. 

Number 

required 

Fbr a 
batch 
of 40 
stu¬ 
dents 

Catespry,- 

A-to be obtained., 
for indigenous 
Bourses 

B-to be imported 

1, 2. 


3. 

4. 

1. Balance (Phj'sical) 

Balances (Arolytio'-.l) 


6 

1 

2. Weight Boxes (ijiiilyt:.cal) 


. 6 

A 

3. St-mdard Weight D* 


1 

A 

4. Balances (Gross) 


1 

A 

5. Bering balance;' 


5 

A 

6. i K.G. Weight 


2 d02. 

A 

7. Bottles (Gloss) 1 ‘b. 


1 doz. 

A 

P. Beake’S. 500 cc. 

250 CO. 

100 cc. 

50 


36 

• 

A 

i. imers (Bunsen) 


18 

A 

10. Iron stands with cl amps 


36 

- A 

5 . Bj.o-7-lat¥>-Bumer 


1 

A 

12. Coxlcs (i^Si»xted). imbber at t^pero 

Rubber tubings 


ft grs. 

A 

13. Tripod stands 


2 doz. 

A 

14. loot blowers 


2 

A 



1 . 2 . _ 3 » 

15 . Flasks (flat bottco): 

500 cc. 24 

250 cc. 24 

16 . Cork Borer machines with 

2 or 5 horers 1 set 

17 . Cork Press 1 

18. Calipers (Micrometer) 6 

19» Calipers (Vernier) 8 

20. Cathotometer (small size) 3 

21. Telescopes mounted or stard s 10 

22. Travelling microscope tO 

23 . Metre Scales 2 doz. 

24 . Measxrring Tapes; 

1.50 f't. . & cm. 3 

2.100 " 3 

3.6 "/2 Meter 3 

25 . Spheroraeters 10 

26 . Glass blocks 16 


27 . Stop Watches 
Stop Cljcks 


28. Archimedes pump 1 

29» Fortin's barometer ’ 1 

30 . Aneriod barometer 1 

31* Specific gravelty bottles 4 do/.. 

32 . Graduated cyliners 6 


4. 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
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1 . 


2 . 



4. 


55* Weight Themometers 

34* Slotted wt'i.ght 50 gram each 

35* Glass Capillaries of various 
diameters 

36 . Glass tubes 

37* Chest of ordinary tolls 
various diameters 

36. Set of Pulleys 

39* Model of Subnarine 

40 * L hydrostatic balance 

41 . A simple gyroscope 

42 . Ifydroneters 
43* Lactometers 

44» Constant level tanks 

45* Portraits of Physicists 

46 . Saall adjustable tables 

47 • Drawing Board 

48» Apparatus for parallelogram 
Law of forces 

49* Small WorkslP p with 
tools 

50* Rubber stoppers 


10 

3 doz. 

1 lb. 

10 lbs. 

1 

18 

1 

1 

1 

6 

2 

6 

1 set 
2 
6 

4 

1 set 

2 doz. of 
various 
sizes. 


51 « Rubber tubings 30 metr‘=-8 

ordinary 
20 metres 
, pressure 

tubing 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 


A 


A 

A 

A 


A 



bO- 


1 . 


2 . 


3. 


PROPgaTIES OF MATTER 

1» Yoxing's medulus 4 

2. '*Y" by bending vath optical 

lever & telescope . . 4 

5. ‘^by Statistical method apparatus 4 

4* by Dynamical method apparatus 4 

5» Maxwell's needle 4 

6. Spiral Spring 4 


7. Bar Pendulum 3 

8. Kater's pendulum 3 

9. Ply SWheel for M.I. 4 

10^ Jaeger's apparatxis for 

surface tension 4 

11. Apparatus for determining 
Coef of viscosity of water 

by capillary flow 4 

12, Searle's Apparatus for Y 4 

15* Surface tension d=>t ichm. nt 

method 4 

14. Triple beam balance ? 

15* Simple Pendulum 6 

16. Coefficient of Friction 

Apparatus 4 


4. 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 


A 

A 

A 

A 

A 

A 
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1* 2. 

3. 

4. 

OPTICS 



1« Holder lens and mirror 

12 

A 

2* Telescope Clamps 

10 

A 

3» Hartles Optical Disc 

1 

A 

4» Illuminator for above 

1 

A 

5« Convex and Concave mirros 

18 

A 

6. Convex & Concave lenses 

with various focal len^hs 

48 

A 

7« Reading lenses 

4 

A 

8. Optical benches (Double bar) 

8 

A 

9» Biprism 

4 

A 

10« Optical bench for advanced 

work 

2 

A 

11« Diffraction grattings 

4 - 

A 

12« Lummer Brodhum 


> 

Photometers 

3 

A 

13* Incondenent tungesten lamp 

with filament 

5 

A- 

14* Crossed replica grating 

1 

A- 

15* • Reflection replica grating 

3 

A 

16« Direct Vision Spectroscope 

1 

A 

17* Spectrometers 

6 

A 

18. Sodium Lamp (Large) 

2 

A 

19. Spectrum tubes 

4 

A 

20, Prisma (Extra dense, Flint) 

4 

A 


1 . 


2 


3 


'A 


21. Prism crownglass 

22. Wave length charts 

23. New-^on*s rings App. 

24. Polarimet era 

25 . Nicol Prism 

26 . Calcite Crystals 

27 . Sextants 
26. Epidiascepe 

29 . 16 mm. projector 
(agfa) 

30 . Meroiuy vapour lamps 
and choke 

31« Bunsen's photometer 

52 . Noon Leaps 

33« Total internal reflection 
Apparatus using air 

34• Lloyd '3 mirror 

35* Glass Tanks 

2" X 2" X 2" 

36 . Adjustable slit for 

resolving power of telescope 

57• A pair of polarioids 

38. Hollow prisms 


4 

2 

4 

3 
2 
2 

4 

1 

t 

2 

4 

5 

3 

3 

10 

3 

1 

6 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
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1. 2. 

3. 

4 * 

HEAT 

1. Theme:.!oters vcriou;: types 

and rprs' -S 

24 

A 

2. Boyle's lav; : j.’.>arat;u3 

5 

A 

3« Eypsom'’tnT 

4 

A 

4. vt'et & Dry bulb H^'-dmaettr 

3 

A 

5- Met.ollic t,'aeiri.c..ueter.. 

1 

A 

6. Air Thfimosietars (C upstant Vol.) 

4 

A 

7» Linei' Expansion appjpi'atus 

(Optical. L-.ver; 

4 

A 

8. Vv’eight Themien'itcrii,, 

« - 

6 

A 

9* Ingenhcuse apparatu£( for 

Conductivity) 

< 

A 

10. Searle's Ocnducbivity apparatus 

3 

A 

11. Leslfc'c Cube 

1 

A 

12. Crocks Hadiomcter 

1 

A 

15 • Mo 1 ecu 1 rr me t io n 

Dr-rio ns t r at i 'vn nr - ctus 

1 

B 

14. Mechanical Bpuipmont of 

heat (Searle) 

3 

A 

15* Double "Jail'id calv-rmeters 

for specific hoo-t 

12 

A 

1b. C. (Electrical i apparatus 

4 

A 

17* Continuous flow Cfilcriiaetor 

3 

A 

18. Clement & Desome's 

App^aratus 

3 

B 
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1 . 


3- 


4. 


^'y, . 1 

20. Or;- R;,^n'-r.; :.l . - - . 1 

21. Tho.-nn; ji].-. 1 

22. Th ■.’r'au('-ou| j3 

23 . 0 jns u'u;': i.iurc rir 

thGirK-netcr 4 

24* Hegrinult's ;iy^;rcta.:ti:r 3 

25* Calj.&n'lEr's revolving 

Di-un _ • 1 

26. Ibrho'.,; nf'Oai'E-ua 1 

27* Pt. fi.:,!'istr;'.oi tVcimoDotcr 1 

26. Regnault' 3 '-al for 

:-;DCClfic ho-tt ^ 

29 . ’3uncc:n'3 ico cal 2 

30 . Six's Mpjxi. & Minimum 

Thcnuo^r.otor 1 

. ♦ 

3.1. Stove I 2 

32. liloctrio heater _ 4 

33* nitchie'y iip^cir 

enussive and p.hscrptivf 

iv'Avtrr. 1 

34* Le- r, 'i'-'-' Charltons 

Conductivity njparat-af. 2 

33 . GlaViebrjck 4 show's 

caioT'iiietcr 2 

56 . wire ia’ioe h" 12 

37* Joule'.r C ex .rimetor 3 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 


3o. Doai o] 1' s tiygr ,r.\ ■ i or 


3 


A 



SOUND 


1. Crova's Disc. ' 

2. Sawarth toothed wheel 1 

3. Manometric Flame witn. 

revolving mirror “I 

4 . Air pump with boll' jar or 

bottle containing electric bell 1 

5. Tuning forks 3 sets of 

eight. 

6 . Adjustable pitch 

tuning folk 4 

7 . ELectiricAlly. maintained 

tuning Forks 2 

8 » il 0 otrloeliy''TiUiintain€d 

bar ‘*' 

9 . Sensitive Flame 1 

10. Wave motion Apparatus 1 

11. Travelyan's rockers 1 

12. Melde's E!q)t. Apparatus 4 

13 . Chladn'^J Plate apparat'^s 1 

14 . Kundt's tube apparatus 3 

15 . Qr.unke’s Intf ference 
tubes 

16 . Accoustie Oscillograph 1 

17.. Sonera etere 4 

1*^. Siren Disp. 1 

19, Singing flame appai'atus 1 


f)6 - 


1 . 2 . 5 . 


20. Organ pipe 1 set 

21. Cathode-Ray- 

Oscillograph 1 

22. Dynamic microphone 2 

25. Dynamic Loads - 

speaker 2 

24* Revolving mirror 1 

25« Sound Lena 1 

26. Model of Ear 1 

27 . Resonamra Tube ipparatus 5 sets 

28. Stroboscopic 

disc. 2 

29* Falling plate Ipparatue 3 

30. Apparatus for demon¬ 
stration of Inter¬ 
ference by rippLia 
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1, 2. 

3 

4 . 

ELEDTEICITY AND MAGNETiai 

l.'AragD's magnetic - 
rotation Apparatus 

1 

A 

2. Earth Inductor 

2 

A 

5 . Bar Magnets 

12 

A 

4 . Horse Shoe Magnets 

6 


5» Eclipse 4 " Magnets 

6 

A 

6. Permalloy Rod 

1 

A 

7 . Magnetic Compass 

j 

A' 

8t Deflection Magnetometers 

4 

A 

9 . Oa-cillation Magnetometers 

4 


10» Compass needles 

6' 

A 

1 I. Apparatus for B~H Curve 

2 

A 

12e Flvixmeter & Search coil 

2 

A 

15* Wimhurts Electrostatic, 
machine 

1 , 

A 

14 . Quadrant Electro¬ 
meter 

1 

A 

15 . Bansen cells 

3 

A 

16 . Dry ba+'tries 15 volts 

6 

A 

17 - .Daniel cells 

'4 ' 

A 

IB. Leclanche Cells 

12 

A 

19 * Dead storage cells 

45 AH 

12 

A, 

20. Edison batteris 

fl2 crn.tes of 2 cells (each) 

18 

A.1 


«8 - 


1, 2 . 

3 . 

4* 

21. Standard JC ells 

5. 

A 

storage 'batteries 
in. units of 5 cells 

4 units 

A 

23 . Acid battery Hydmnieter 

1 

A 

24* Battery Charger 

1 

A 

25» Induction Coil 

i 

A 

26. Barlow's V/heel 

3 

A 

27* Electromagnetic 

Induction Apparatus. 

t. 

A 

28ji Doaonatration Motor- ind 

Generator 

< 

A 

29 . Alternating current 

Denonatration apparatus 

1 

A 

30 . Step-down transofnners 
(12 Volts) 

(60 VA) 

12 

A 

31 . Step up transformer 220/l10 

6 

A 

32. Choke Coil and ELectrical 
Resonance apparatus 

1 

A 

33* Leyden Jars 

6 

A 

34» Neon Tubes 

3 

A 

55* Air condensers 

4 

A 

36 . Mica Condensers 

3 

A 

37* Various Inductance Coils 

18 

A 

3&. Mutual Inductance Coil 

6 

i 

39* Photoelectric 

cells (gas fitted) 

4 

A 

40. Photo electric c ells 
(vacuum) 

4 

A 
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1 . 


2 , 


5. 4. 


41. Photoelectric cells 
(Weston) 

42, Cooper Voltameters 


•4 A 

4 A 


43* Tangoit Galvanometers 


6 A 


44 . Helmbolts Gal 


5 A 


45* Moving Coil reflecting 

Galvanometer Dead beat 4 

46 . ballistic High fiea. 

long period 4 

47 . Galvanometers 3 button 6 

48 . Galvanometers 

(Weston) 6 

49* Gavanometers - 

Portable pointer 3 

50 . Galvanometers 

Lecture Table 1 

51 • -Telescope and scale f 

52, .ammeters Range: 0-1.5 Volts 4 

0-5 " 4 

0-15 " 4 

2 

55* Voltameters; 0-1.5 Volts 4 

0-'5 " 4 

0-15 " 4 

0-150 " 2 

54* Avometer (Minor) 2 

55 . Avometer (Majpr) 2 

56 . Millivoltmeters 2 

57* Milliameters O- 5 O pmp. 6 

58. A.C. itometers 0-5 ampi 6 

59 . A. G. Voltmeters 0-6 V. 6 


S' 

A 

A 

A 

A 

A 

A 

A 


k 

A 

A 

A 

A 

A 

A 
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1. ■ 2* 

5 . 

4* 

60. Resistance Boxes. Dial type 

of various ranges 

Ik 


61. Ehioostats (tubular type of 

various ranges) 

24 

A 

62. Standard ohms. 

2" each of 1, 2 5 & 10 ohna. 

4 seta 

A 

65 . P<0. Box 

(a) Plug type 

4 

A 

(b) Dial type 

4 

A 

64 . Megohms 

4 

A 

65 * Garvey Fbstcr Bridge 

4 

A 

66. Kelvin Bridge (Student type) 

2 

A 

67 . Wire Potentiometers 1C wires 

4 

A 

68. Students’ Potentiometer 

5 

A 

6?. Keys 

(a) Sing Way Single contact 

2 do3. 

A 

(b) Short circuiting 

2 d03. 

A 

( 0 ) Double contact 

4 doz. 

A 

(d) Two way keys 

2 doz. 

A 

70 . Switches (single pole) 

(a) single throw 

4 


(bO Double pole double throw 

4 

A 

(c) Double pole double throw 

4 


(d) Pinch type douole pole 

double throw 

4 


71 . Triode valTcs 

3 

A 

72 . Ordinary Condensers 

6 

A 


73* Mercury Our Kiyc '* 

74• Dip Circle (..fc?aid£irl with 

p-.'intc.d ncoc'lv.- •■■■t roiliiig nof-dl 

75* ELcctronagnotic Ilndiation 
ohrurt 

76. Spef^trufj Ch:irt 
77» Perieriio t?.ble chart 

78. BichrcniatG colls 

79. Cromption Potentionctora 

80. ^evor^. fUid Gkvo^s (Jalvanometer 

81. Laplace's Apparatus fop- 
studying mag field rue-te.a. 
circular current 

82. Axi A* C. Vibrat.T to verify 
laws of transvere vibrations 

83* Divided Capacity 

84. El ectro phorua 


85* Rfesistmce wires constanton, 
Biroka, Miobro\;e Genian silver, 
Manganim 

86. Oailendar and Griffirth's 
bridge 

87. Diode 

88. Triede 


89. Resistance coils 

90. Slide r/ire bridge 

91 . X-ray Dtmonstration set 
vrith screai 


92 .- Giesselor's tubes 
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3. 


93• C'uribivQS Vibr-'iti -n ai.;.. 

Oscillfiticn ivi^-y-iiet.^va; t:?rs 2 

0 < 1 ‘ St.M.'lr.r''' lii'..'M!.’fc 2 

95*^ Potential divi’.' • 3 

S'6. Sc'Otr.^mat'n.c 2 

97 • Cf;ndu(;tiv3.tj Brs’ge -2 


98. C nductivity Cell 2 

99* Head Phene 2 

LIST G? rnTTBIwEi? POH M.So. PHYSIC-S 


OPTICS 

i» Hilgcr Constant Levincion wavelength 
Si'ectrcraeter with iiPCcssories 

2 » ’lilger Aoe'easoriea for Visual 
and Pk tecraphic Spectrum 
ibialysis 


Ibr a batch 
of 25 8tu- 
dents 


1 


1 aet 


3. Hilger Art arid Spark Outfit 
•rfi til j-ioc Gcjoeri es 


1 


4* Aco.esjci’ieo r •. btiiining 
mcnochrnmatic Light in the 
visible 


5* Hilger iiOoesairies fer Ramnn 
Effect tf. fit -nn constnnt 
Levintion waveiength Sn-xstroraeter 

6. Hilger Accessories fer tho 
cierxsure'ient of Wavelength 


1 set 


4. 


A 

A 

A 

A 

A 

A 


A 

A oip B 

A or B 


A or B 


A or B 


1 set 


A or B 
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1 . 


2 . 


3 * 


4« 


7« Hilger Resolving Power 
Instruments 

(a) Micholson cun Pabty Perct 


IntCTferoaotcr with 

acceo3;;ri.s 1 

(b) Fabry For-t Etal'-ns 2 

(c) Bsht'l'jn Grating Class 1 

(•?.) Lunmer Gehrecks Plate 1 


(e) Ertaision nount to fit 

Hilger constant Deviation See- ‘ 
ctrmeter tc take hiA resolveng 
power inatruaonts (b), (o) 

(d) i 

(f) Accessories :f Various types 
for (b), (c), (d), (e) 

Aceturato Mierv-aet^r ^opiece, 

Special Canora att&chatarts, 

(Mounts, Special ELectrcjoagnet 
Etc.) Tc. fit accessory bar 1 set 

Qt Hilger 3uall Qu:xtz Spectrograph 
with accessories (Cr^eros, Qua rta 
lenses. Plates, fLlclcrs etc.) 

9* Optical Dench with vaxiovis 

accessories for final adjustaait 

(p«T*I* Heke) (xxccisijn Tools 

Ihstruaento, l.T.I. ihgltuid) 2 

10. Ptesnel's Binirr>r 2 

11. Rresnel's 3inirr'>r 

12. Cathotenetors 2 

13» Vernier Mc-asuring Micrr.-scopes ' 

14* Large Reading Telosc. jes 4 

15. Spectre net or. Large Si*e 7^* 

dianeter, with v^imicr ornst. cf 
10 seconds or 20 nec'.nd. 

(Research Spoctjrnr ter) 6 


A cr 3 
A or B 
A or 3 
A 


A or B 


A or B 


A or B 


A 

A 

A 

A 

A 


A 



m H m 



2 . 


3. 


4. 


16. ari z at i on 3p ec trom et er f or 

exrp:,.riia ents TTith Polarized 
light & to study reflec^tion of 

li^t from metals 2 A 


. Bahinets' Oompenaa'^or 


A 


iB, Ahbe Refractoneter 


1 


A 


19* Replica Diffraction Gratings 
(Plane) for Transmission 


2 A 

6 (ordinary) 


20. Replica Diffraction Gratings 
(plane) Relflexion Grating 


2 


21, Concave Diffraction Grating 

22. A set of Deffraction Screens 
(St. wire, St, edge, Circular 
aperature, Circular obstacles 
etc,) 

23* Polarimeter 

i'riams of different sizes, 
different dispersion 


> 


2 sets 
1 


1 sbrt- 


25* Monochrometer 


1 


26. Light &;urces (Cadmimumi, Sodium 
Wotan Lamps; Mercury, Helium,. 

Hydrogen? Keen) itt 1 each 

27* Geissler Disch,m:ge Tubes (various 

typos) 1 each 


28. Kisoellaneous otho’ 

Accessories (Q,uartz Lens, 
Nicol, Prisins, Polaroids, 
Point_Q_ij_-j;£^^ Straight 
filament Lamps etc., etc. 


A 

A or B 


A 

A 

A 

B 


A' 


A 


A or B 
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1 . 

3. 

4.- 

ELffiTRICITY& '713.1. 

1, Stand or.’ of .. 11 In- -tan ran^s 

1 Honry, 0.1I?, C. •7:1, OOll, 

0,0©OU(Mgke n-.rtuon . in'Wii or 

Can bridge Insti unc-nt C, .) 


A 

2« Stp.ndardo f ■ ,u=l uct-mce 

range 10 nH.C. Ir.H v - ctainn & 

Bravm - r Cnmi-idge -Ktrunont Co*) 


A 

5* Condensers -f v I'i-u-. Capacitances 

Mug Type, D<x; '/;e Tyr ■, lial Type 
(H.Tinsloy, Grn iin<7 Cerr.-iny Moke 

Dawe .-Oaiabreil, iri^^iish.! . 

Moke* 

1 Bi^es 

A 

4 * Lanp & scale . -mge er-nt 

$ 

A 

5 * Trinsley D'Ars .nv;'..l. Golvnaumcter 

Type 3056 , wit.. Difforent Vfjiues of 
resietings coil 

.i 

A 

6 * Subdividoc M.g..! .1 3 y -n 

f 

A 

7 * Autotrancfonecrn i^nritish 

Electric Resist, jice C.;., 'BEECO* Make) 
Oifferait cuti.ut on: different ratings 
0 ? cxirrent 

4 


A 

•• Biaauth Spirals (Hartt.on i Brawn 
'’Make) 

2 

A or B 

9 . Disapi'.-.'.ri•• c ^ ... nt c;r,'c 

optical iymmot- r (Hartmon & 

Brawn I'-k.: ) 

2 

A or B 

10» Search 0C> il ('.V. G. lye M/ke) 

4 

A 

11 . Vibraticn Jalv - e. ..i :t • r 

(Cambri.-’ye Instmuuont Co., or 

Tinsley ’.l-ke) 

1 

A 

12. I'. st Offic.' BvV.t.r., Mug Tyi^e 
.(..'.G. lye M.-ikt.} 

1 dozen 

A 

13 . /.udi • Frtquericy O -oj llotef 

(V.G. xyo) er (C''- biv tgo rnstru- 

P.' -tl/'f. t 

2 

A 


14* Induo,tic)n Coils (George Matcer 

Co.j) Efigland ^ ^ 

15* Wattmeters (Electro Dynamometerj 
Astatic-Two Type with Antiparallax 

mirror). Hartmen & Brawn Make) 2 A 

or (Cambridge Instrument Go.) 

16. Standard- Resistances (Mff'erent 
Values and ratings of current) 

Hartinent & BraT.7n Make or Cambridge 

Instrument Co., 4 -A- 

1'f. Voltmeters AC/DC or AC and DC 
(l) Precision Type (Astatic 
Dynamometer Type with anti- 
parallax Mirror strip) Differtot 
ranges Hartman & Brawn Multi-- 
range Instrument Make or 'Cambridge 
Instrumaat Co.» or Matrimpex 
Hungery. 

(ii) Ibr ordinary work 
(Different ranges) Hartmen & 

Brawn Make 1 dozen A 

18. Ammeters AC/DC or AC and DC 6 A 

(i) Precision Type (mo'^Lng 
iron Astatic Dynamometer 
with antiparallax Mirr'r) 

Different ranges Mnltirange 
Instruments 

(ii) for ordinary work 
different ranges 
Hartman & Bra'vm Make or 
Cambridge Instrument Co. 
or Matrimpex Hungery 

19* Millimmeters 5 Different raige 

Micro ammeters-" 5 for well precision as 

well as ordinary work 
H.'xrtmen & Brawn or Cambridge 

Instrument Co. Hake 1 set A 

iVIillivoltmeters, Different ranges 
(Por Precision ac well "as ordinaiy 
’.rorl-:) 




1. 2, , 

3 . 

4 . 

20* Resistance Boxes (Lxfferent 

Ranges) Low InriTGtion winding 
for woik on A.C, an', for work 
on D.C.W,G. Pje 

24 

A 

21* Decade Resistance (. '.fferent 
ranges )Gra^>ire'’ , England 

Croydon Preciai^n Instrument, Eng. 

Vj, - G« Pye Make 

Doran Instruinents, Ihgland 

f 

A 

22» RKeostats Various ranges, 

Various ratings of currents 

Various sizevS ( 'BERCO M;ake) •r 

Standard Scientific Inst. Co* 

Madras or Andtira Scientifi* Oo* 

It 

A 

23 , Head of Phones (W.G. Pye Make) 

6 

A 

24 • Buzzars (Audio Erequ ncy souroe) 

W. Q, Pye Make 

3 

A 

25* Wulf Bifillar (Quartz Bow strin|f) 
Electrometer with various , . 
accessories (G; ..nthcr & Tegetmeyey 

Make Geman) 

i 

S 

26 * Quadrant Electrcmeter (Dolezalek 

Type) W.G. Pye Mrice or Camlwri^e 
Instrument Cottpoiy;.,, i* 

.« 

S 

27 » BLectromagnet t > give about 

1lD»5X}0 Stersteds W.G. Pyt; Mak© 


A 

28. Csmpell Mutual Induct.ance Box 

(various ranges to cover Micre ^ 
Milliheniries) Caa'criego . 

Inst. Co. 


A 

29 . Carey Pbater jiccilia-y Box 

Cambridge Inst. Co. 


A 

30 . low Inductance kadio Box 

Cambridge Inst, Co. 

2 

A 

31 . Low Induction Locaie nesistanee 
vaz’ious Ranges f Can bridge Inst. 

Co.) ' - - . 

2 

A 
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1 . 2 . 

- ■ • - -- - ' -- - - 

52. Universal Bridge (CamU^^ilUge 

Inst. Co.) ,1 

33* Precision Capacity Bridge 

Cambridge Instrument Co. 2 

34. A.C.Potentiometer (Cambridge 

Inst. Co.) 1 

55* Slide V/ire Potentiometer 
(Cambridge Instrument Go., 
or W. C. Pye Co.) 1 

56 . ELectrically Maintiined Itining 
Pbrk Andhra Scientific or 
Standard Scientific Madras or 
W.G. Pye Co. 6 

37* Ftiction Driven Stroboscopic 
Disc Arranganent (Cenoo, 

Chicago U.S.A.) 1 

30 . Low Tension Bcide Cell 1 

39 . High tension Exide Cell (Wet , 

as well dry.type) .1 


40 . Misoellanemis Aqcessories - 
(Plug Keys, Charge, Discharge 
Keys, wires, Connectionsj 


Lechlaiioho Cellp etc.) 8 each 

41 . Multipurpose Test meter.^■(AvDme'C^r 

Modpl & Universal, Bngland Make) 2 

42 . Neon Plash Lamp (Coiled Coil 

T.ype) 4 

43* Anchor Hing (Andhra Scientific 

Co.) 2 

44* Suspended Magnet Magnetometer 
(Suspention Type) Standard Sc 
Madras 2 

45. viestem Galvanometers for 

ordinary work 5 



A 

A 

A 


A 


A 


A 

A 

A 


A 

A 


or B 


A 


A 

A 


46 . H. & B. Pointer Pluxmeter 


A or B 
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1, 


2 * 


3. 


4. 



1* Tae^n Punp to Hive J*002 nfli« of 

n^iraan r>Jcc? 

2* 1^eo 8tQ^<. Ronton Punp to give 
10-5 of “ Pfciffar, 

Gezkan )i!.<ikc 

3* Coobined Vnr'ouc: Puc; .*jid Blotter 
(to givo 0,«'502 -iT.. «.f Hg« or 
7 ibs/S^i. inch prcsaux'o) 

4* Three* stn^ o I:’, veuzy LiffUdion 
Fonp 

5« Oil Blfliielou puap 

$• He Leod G'oigo 

7* Piranl &uigo 

6* U. Tube iicaor.ot<4» 

$• Vuziouo oth r *;OJO(;norie8 
(such ns VuOttui gre.;'?e 
(i4>ieson) 

Yecom ell yjowid mlc 

I and foafilt .joinio, P'N^ssttru 
tubing '.to. 


2 


1 


1 

t 

1 

2 

1 

6 


A 


A 


A 

A 

A 

A 

A 

A 

A 

A 


10* Vaoxm T.stcu: 2 A 


5«£M7 


1. Hililk-jR's iij.pH-.‘':tur for 

D6taB:iia-iti<'n ol* ’8* 2 A 

<£• Braun's Tubo d« t-'ni’"»ticn 
of e/a C*oaplc*t. (;*ith>d Roy 

Tube aid i w-ir i>ck * A 

3» 11»tocl.ictrio cell 3. j 

4» 8i.voti»a«oi=e for sioooureat nt 

of B-Rnys 2 A 

5* Geiger counter Unit for cooourc- 

.ent of ^dio-'ctiH.ty 1 x 






1. 2. 

3. 

4. 


6* Cathod Hay OecXIlograph 

2 

A 


'l* Vclviib (Triodo* Totxodos* 

Fento'itis etc*) 

2 <eeoh 

A 


fit Radintion*oo«nt Rate M0er 
(Philips) 

1 

A 


<>* ^isoellonoous accessories 
in Eleotxonios (Sookats, 

Valve frasst Condensers^ 

Grid Leoks eto*^ etc*) 


A 


/Minus ARTICLES (OMfERii) POE THE 




LAllORi.TORr 




1* BcakearSf 

2 dos* 

A 


2* Tapo 

2 



5* Collipt rs 

3 



>:* Stox’tar and pestle 

2 

A 


5/ String GLeotxoaeter 

1 

A 


6* 3ntt*-ry *i voli;^, and 2 votts. Bcide 

12 each 

A 


7* P. 0. Box 

6 

A 


?• H».ft1rt.*inoc Box 

12 

A 


9* Rosistanci: box Beoodo 

6 

A 


10* Resistance I^ogrbm 

6 

A 


11* H<.-c:i8taKOo BfOado llcgoln 

6 

A 


#^h»r)st'*.bs 

12 

A 


13* Suaroh coil 

4 

L 


14* Shunts Uhiv/^sal 

6 

A 


15 * r.-.lenoi d inductor 

4 

A 
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1* 2. 

3- 

4* 

16* Scale laap 


A 

17* Valve- 3,-ISC 

6 

1 

18. Voltec-t r A.C. 

6 

A 

19* Vollmeter B.C. 

4 

A 

20* Voltmeter L.C. (Miili) 

6 

A 

21, Vrltraeter D.C. (raili) 

6 

A 

S. Wattmeter (ordimr;'! 

2 

A 

23# Watt3net<"r, £l**ctm-dyna'aom«ter 

G« £)«C * 

1 

A 

24* Pianino's Cca-.utater 

4 

A 

25* Battery charger 

1 

A 

26. Juto transforaej: 

1 

A 

27* Trans ;‘cmer oi different 
ranges 

1 

A 

28. Vibration Galvanometer 
fixed frequency Cash 

2 

A 

29* Vibration GTlvcnometer 
adjustable fr-cquency 

Aduio frc-quesicy Gciierator 
(Advance; 

2 

A 

30. Electrically M-?inttiined 

Tuning fork 

2 

A 

31. Condi.'noer (r.'iliifarnd) 

1 set 

A 

32. Alpha & 3f'tr r'ly iule-ctroscopo 

1 

A 

33• Photo voltaic O'll 

2 

B 

34. Photo conductive c».li 

2 

B 

35. Photo Snis -iv'* Cell 

2 

B 

36. Searl's tiagnetenet t with 
magnet 

2 

A 




mH* 


• ■■ ■ . . * y— I m, ^—^1^11 Mil.. I ■ 111 

1 . 2 . 3 . 

37* iimmetcr A.C. 6 

30, Aiameter D.C, 6 

59* MilliaznaitefeerLICC, 6 

40. Mioroammeter D.C, 6 

41• Inductojeter 1 

42, Avometer 1 

45* Anchor ring 2 

44* Bismuth Spiral 2 

45* Buzzer 6 

46. Condenser (fixed) 6 

47* Condenser (Decade) 6 

4G. Compensating coil 4 

49. Cell standard 4 

50. Commutator (Metal) 4 

31. Commutator (Mercury) 4 

52. iilectromagnob Fyo 1 

55* IVoqnency meter 2 

34. Fluxometer 1 

55* BfUliotic Gal’’’nometer 4 

36. Ilibbart '/lagnetic Standard 1 

57 • head phono 4 

53. Inductance o.jlf (fixed) 2 

59* Inductance self (variable) 2 

60. Indue taiice mutual 2 


A 


Xl. 


A 

7. 


A 


3 




JU. 
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2 . 3 » 4 » 

61. I-H Cuarve Set 1 4 

62* Induction coil t A 

63• Millikans oil dyop Apparatus A 

64* Millikans oil drop Apparatus A 

63* Millikans apparatus Atomiser A 

66* Neon fl,*? oh lamp 

67* Broun’a tube i: 

66* Qiaadrunt Electrometor B 

69* Comp bell Mutual Inductometer A 

70* Potentiometer A 

71 . Pyrometer A 

72* Soldering material A 

73* Soldering flux A 

74• Post Office racks A 

75» Steel plate (thick alminiu® plate) A 

76. Volt meters A 

77* Ammeters A 

78* Bulb Indicators A 

79* Cloud chanbeiTB with gieptroniOj 

control and ptuap A 

80. heprojection unit A 

f1. Binocular Microscope A 

82. Eiqxjsed Nucleai' emulsion plate 

(Stduy on Proton tracks) B 

83. Immersion Oils A or i 

84 . Miscellaneous AorB 



r34f 

p t^UIPKENT RjaUIR£2; I'OR ROYlLim PRACTICAL IHSTRPCTION IN CHBilSTRY 
IN THE B.SC. ESGHSE COUitSE (FOR 40 S'TUDMTS), 


1. 2. 

3, 

4« 

PHYSICAL CHSaSTRY APPARATUS 

1. Beckman Thernometer 

4 

B 

2. freezing Point tubes 

12 

B 

5. Landsberger Boiling 

point apparatus 

4 

B 

4* Cottrels Apparatus B.P. 

4 

B 

5« Bottle Shaker 

1 

A 

Thermostat 12" by "’6" 

2 

A 

7» Conductivity Apparatus aet 

4 

A <%r B 

6* E.MtP. Apparatus Seta 

4 

A 

9« Bomb Calorimetfj? 

1 

A 

10. Copptr Calorimeter 

4 

A 

11. Polariinetor 

1 

A 

12. Refrac ton et er 

1 

A 

LABORATORY aumOI'iT 

1. Burette Stand 

50 

A 

2, Rinnel Stand 5" 

100 

A 

5. Mortar & Pestle 1^ cm. 

50 

A 

4, Test Tube r.tand 

50 

A 

5.. Porecelain Tile 

50 

A 

6. Pipe Clay Triangle 

120 

A 

7. Crucible Tongs 

50 

A 

8. Tri;)od stand 

50 

A 

9. Liebigs Condenser 

50 

A 

10. Air condenser 

50 

A 
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1. 2. 

3 . 

4 . 

11* Thermometre 560 

18 

A 

12. Thenaometre (various si 2 e 8 ) 

24 

A 

13* Water bath vdth copper 
rings 

24 

A 

14* Sand bath 

50 

A 

15* Stands assorted 

60 

A 

16* Clamps with boas headt 

120 

A 

17 • Steam oven 20” x 20” 

5 

A 

18. Hot air oven 20” x 20” 

5 

A 

19* Masons"apparatus for 
melting point. 

3 

A 

20. Burners 

80 

A 

21. Cork presser 

1 

A 

22. Cork borers sets 

5 

A 

25* ^rst Aid Kit 

1 

A 

24 . Blast Lamp 

12 

A 

25 , Tecblu Burners 

24 

A 

26. Tool set 

i 

A 

27 . Balance with weight box 

24 

A 

28. Common Balance 

2 

A 

29 . Distilled waterplant or 
Demineraliser 

1 

A 

30 . Air compressor 

1 

A 

51 . ^idiascoi>e 

1 

A 

32 . File Triaiigular 

10 

A 
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1. 2. 

3. 

4* 


33* hound 

10 

A 



34* 'Aibo lioldere 

40 

A 


35* Fish Tail Burners 

20 

A 


iSrWiJuj lASOHJl'CllY GLiUSrf^ 

1* Borooloin basin 1C ca« 

50 

A 


2* >do~ 20 oa« 

40 

A 


3* WincheatCiT Bottlo 3 lit. 

100 

A 


4* Burette |K> oa. 

50 

A 


5» Crucible + lid 

60 

A 


7» Sintered Crucible 

G-4 *ith i'iltering sot 

50 

A 


8. Meaouring- Cylinder lOOl co« 

24 

B 


9» Measuring? 5W cc» 

10 

A 


Cylinders 

11. -do- 250 cc. 

24 

A 


12. Dedicator cia 20 cc. 

50 

A 


13* Wash bottle I'lOO oc. 

50 

A 


14. Wash Gk: 

6 

A 


15» VaCTiin desicator 

2 

A 


16. Hot air blower 

1 

A 


17 • Conical Flack ICC oc. 

50 

A 


18. -do- 250 oc. 

150 

A 


19* ileasuring Flask 100 cc. 

100 

A 


20. -do- 250 cc. 

100 

A 


21. —do— 5^' 00* 

50 

A 




2 


A* 


— 67 ~ 


n 


3'(f 


22 . 

Buoknw fur:nel 

1*50 CO. 

50 

A 

23 * 

ltlstillin«r flask 





with 'itu tv.c, 

H.W 4 

50 

A 

24. 

-<1o- 

OC. 

50 

A 

25. 


23 00. 

84 

A 

26. 

tub„>8 

25 CO. 

120 

A 

27. 

Separating £btinel1(->' oc. 

24 

A 

26. 

-d/*- 

. 0 00. 

24 

A 

29. 

Keaourir^ flask 



A 

30. 


1 lit. 

24 

A 

31* tPhroujh Pucucttlo 

10 

A 

32 . 

Pipette 

20 oc. 

too 

A 

35. 

— <lo~ 

10 oc. 

50 

A 

34. 

-do- 

50 00. 

2 

A 

35. 

«do- 

100 00. 

2 

A 

36 . 

♦ ** 

VTatch Olass 

1C 00. 

100 

A 

37 . 

-do- 

15 00. 

100 

A 

58. 

Weighirr bottle aodfvim 

50 

A 

39. 

Kipps aPi^jrfctus 

1 lit. 

p 

A 

40. 

Keasjtnt bottlo?s 





(namw s»cuth • 

250 00. 

eoo 

A 

41. 

koagont bottles 





(wide nowth) 

250 oc. 

500 

A 

42. 

Solution bottl«« 





(narrow aotitk; 

250 00. 

100 

A 

43. 

— d^— 

1C5 CO. 

100 

A 





1 


2 


3. 


4 


BOOTINE GLASSWAPE 


1. Beaker 

100 cc. 

50 

A 

2* “do- 

250 cc. 

150 

A 

3« “do— 

400 cc. 

100 

A 

4* —do— 

1000 cc. 

15 

A 

Bound bottom flaak 

500 oc. 

100 

A 

-do- 

250 cc. 

100 

A 

7* —do— 

100 cc. 

100 

A 

8* •^- 

25 cc. 

50 

A 

9« iVumel 

3” 

100 

A 

10* Funnel 


100 

A 

11* Hmnel 

5" 

10 

A 

12* Glass Rod 


20 kg. 

• 

A 

13* Glass Tube 


20 kg. 

A 

14* Boiling Test Hibes 

6 X 1 

20 gross 

A 

15* Teat Tube 

6 X 5/8 

30 gross 

A 

16. Hard Glass Test llibe 

4 X i 

20 

A 

MI3C£1UNH)US. 




1. Horn Spatula 

15 cm. 

100 

A 

2 * l^iokel Spatula 


24 

A 

3* Rubber tubing yds. 


200 

A 

4* Wire gauze 

(ilsbestoe oaaent) 


150 

A 

5* ^bestos pad 


100 

A 

6* Chemical Charts 


1 set each 

A 
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1. 2. 

3. 

4* 

miscellaneous consumable iURTICLES 

• 


1• Brushes for Test tube 

24 

A 

2* Brushes for iiiurettes 

12 

A 

3» Cork velvet for flasks 

2 gr. 

A 

4* Corks velvet for test tubes 

i 

CM 

A 

Rubber cork for fliisks 

36 

A 

Charcoal Borers 

1 gr. 

A 

7* Camel Hair brushes 

24 

A 

6^ Filter paper 12 cm. Grav 

10 pkt. 

A 

Filter paper sheets 

1 ream 

A 

M.Sc. Chonistry 

1. Sinte. ed Glass Crucible G3* 04 
« 

Unit 9f 2 
batches of 

16 students 

40 

A 

2. Whatman filter papers - 1, 

40, 541.542, 41, 42 


A 

3. Incubator 

1 

A 

4. Magnetic stirer 

6 

A 

5 . Hot Electric plates 

6 

A 

4. Muffle fUmace 

1 

A 

7 . Meker Burner 


A 

8. Crucible Furnace 

2 

A 

9 . Conical Flask - ’jOQ ml. 250 mi. 
100 ml. Gena and ryreac 


A 

10. Steam-oven 

3 

A 

11. Air Oven Ordinary & electric 

2 eaob 

A 
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1. 2. 

3» 

4* 


12. Electrical/ilechanical stirrer 

3 

A 


15. Vacuum lunps 

2 

A 


14. Apparai’JS complete Sani^Iicro 
for estimating C & H 

3 sets 

A 

1 


13* Apparatus complete Semi^icro 
for estimating nitrogen 

3 sets 

A 


16. Apparatus complete Semi-Uioro 
for estimating halogen & sulphur 

3 sets 

A 


17. lyeldahcs flask 150 cc. 

2 dozen 

A 


18. Kjeldachs head for above 

6 

A 


19» Zeisel’s flask 

1 dozen 

A 


20. Gas bubbler small 

2 dozen 

A 


21. Combustion type 

1 dozen 

A 


22. Combustion tube sealed at the end 

f 

A 


23. Nickel Crucible with lid 

6 

A 


24. Platinum Crucible 

2 

A 


25. Platinum Wire and foil 

26. Big Beakers «id bolt headed 
fi. B« fl.asks 

1 dozen each 

A 

A 


27. Quick fit glass join*, 
apparatus - B-24-R.B. 

24 

A 


26. P^niaal flasks of different 
sizes 

24 

A 


29* Orindary A Double surface*, condensers 

6- each 

30. Thermometer - 360* > dozens 

A 

A 


31. -do- 110 

3 dozens 

A 


32. Filter pump 

2 dozens 

A 


33« Peroelain boat 

1 doz ens 

A 


34* Distilling bends 

12 

A 






2* (i) Potentiometkr 

(ii) GalvaJiomete:.a with leop 
& scale axrangement 

(ill) Standard CaAsiiumtjCell 

((iv) Batteiy (2 volts) 

(v) Electrode Vessels 

(vi) Hydrogen^uleotrode 

Vessel (hildo brand Type) 

(vli) Connecting Tdros 

3» Crniductivity Sot 2 aetii 

(i) Metre bridge 

(ii) Buzzer (J«C») 

(iii) Hesistenoe box (5 to 10 
thousmid ohms) 

(iv) Conductiv^ityCell with 
Platimm electrode 


(v; Tlioacotriv 

(vi) Battery (2 Volts) 
connecting v/irca 

(vii; Head Phone 


4* Transport Humber Set 2 sets 

(i) Two hittorf*8 tube with 

a H-tube for middle oompartment 

(ii) Hcsiatance Box 

(iii) Milliamotrt. 

(iv) Silver Electrode 

(v) Copper electrode 


A 

A 

A 

A 

A 

A 

B 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A 


5* Victor Meyer Set 4 sets 

'it Dumas set 3 sets 

7* Landsberger Set for BtP. elevation 2 sets 

?t Beckman PtB. Set 2 sets 

9* Surface Tension Set 2 seta 

(i) Stalgometre 


(ii) Pyknometre or Spt Gravity bottle 
10t Viscosity Set 1 set 

(i) Ostwald Viscometi'e (six spare) 

(ii)) ThermostatG having glass pan sides 

11. Themochanistry Set 2 sets 

(i) Dewar'o Flask or Thermo flavSk 

(ii) Thermometer 

12, Order of neaction Set 3 sets 

(i.) Aspirator bottle fitted 

with a burrv^t for Baryat s'-'ln 


(ii) Themostat 
(iil) Pressure h'ttle 

13* Partition co-efficient set 3 sets 

14» Polarimeter 1 set 

15* Refraotometer 1 set 

16. Density Globes 1 set 

17* Colorincter 1 set 

18. Fortin's Barometer with its case 1 set 


19* Vacuum dessicators 


^ sets 




20. Henpol'ii ga--: burottus 

21. Haapol'o gu3 pipett-s 

22. Magnifyin-, l-no 

23» Mercury distillation apparatus 


1 set 


1 set 


4 sets 
1 set 


24* Semi-'llcro ainnlytiorJ. - balance 
with laaip &. sc'Jo arrar.ganGnt 


1 set 


25* Universal torsion Viscoiriotor 
26. Motors 1/S H.P. (A-C.) 

27* Microscope 


1 set 


2 sets 


1 set 


ulpnont recuirod x*or I'lcviding •practie 


the 3. Sc. PepTr-.e Courso. 


nstruetion in 




I. Non-co nsun:a.b 1 o 

1. Student Microscopes 

2. Dissecting Micresco;'cs 

3. Dinacul- r ..‘ ■.■f. . . 

4* Research Microscope v.'ith 
Oil LTiiiisroion 

6* Daaonstratiou IJy■..•piece 
(Double) 

6 . Chanical baloxicc with 
Wt. Boxes 


For a hatch 
•f 20 stu¬ 
dents_ 


7* Microtoaie - 3ots,ny 
8. Micro tome - Rocking 
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1 . 2f 

,3. 

4 . 

9 . Paraffin bath 

1 

A 

10. Micronieter lie ale 


A 

Micrometer Stage 

1 


Oculai 

2 

B 

11. Camera Lucida 

1 

A 

12. Dissection Boxes 

2 

A 

13 . Hand Lenses 

24 

A 

14 . Spirit Lamps 

24 

A 

15» Centrifuge 

1 

A 

16 . Pan Palancre 

1 - 

A 

17 . Tripod Stande 

1 doz. 

A 

1,8. Claytriangles 

'T'doz. 

A 

19 . Porceps long, 

1 doz.' 

A 

II. Hhuioment for Daaonstration of 
EJcperinents in Plant Psvcholofw 
such aS: 



1. Potometer 



2 . Respiroineter 



3 . Auxancaeter 



4 . Olinostat and other equipment 
to donoastrate Osmesis, 
imbibitaral Pressure ELe. 

Leaf punch- 

2 sets 

A 

TTT. Ancillary Ptiuiment 



Glassv/arei 



1. Museum Jars 

500 nos. 

A 

2. Bell Jeans 

10 

A 

3* Dropping bottles of 
different sizes 

2 gross 

A 
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7. 2. 

3 . 

4. 

4* Reagent bottlee 

1 gross 

A 

5 . MeasurinVi Jarn o;C different Cap 

4 sets 

A 

6. el' Trfgrs ( c iz eg ) 

4 doz. 

A 

7* Petri diah^iS (different sizes; 

2 gross 

A 

Qt Teat Tubes 

4 . doz. 

A 

9 . Funnels 

2 doz. 

A 

IO. Porcelain funnels 

1 doz. 

A , 

11. Pippettos 

2 doz. 

A 

t2. Burettes 

1 doz. 

A 

13 . BeeHers 

i gross 

A 

14 . Thorraoraetors 

doz. 

A 

15* Psstle & Mortar 

6 

A 

16 * Weighing bottles 

1 doz. 

A 

17 . Dcssicators 

■2 doz. 

A 

18. Crucibles 

1 doz. 

A 

19* Burners 

1 doz. 

A 

20. Meter ocales 

3 

A 

21. Glass Itods 

5 lbs. 

A 

22. Funnel Standi 

1 doz. 

A 

23 . Cork Borers 

2 sets 

A 

24 * Cork Cornprossor Tost Tube 

Stands 

1 doz. 

A 



1. Shop Criies 12 A 

2 * Vasouluo 6 A 

3* Seoator 4 

4» Life history Cb.rts and 

Models for types prescribed 2 sets A 

5* Permanent Microscopic prepared 

slid es of types prescribed 2 sets A 


6 . Racks for dropping Bottles 2‘4 

7« Bot. Garden 
(500 sq.ye‘"dB) 

6 . Herbarium Steel 5 

Almirah 

9* Garden Tools 2 sets 



1• Slides 


2, Cover hips 


3» Chanicals including 
Alcohols, Jbuaaldehydc, 
Acids etc. 

Stains 


10 gross 

20 OZ 0 



1 * 


2 


3 


4 




Uhit of 20 

ReoulrCTonts for Tcp.chiKg Botany 
-fep il.ao, C.ili63ca - :/iX -Year Courae 

1 * Compund mioroscopO, triple 

nose-piece Oil Inmeraion ‘25 .A 

(feir 5. teachers) 


2> Compoun.: microscopes) 
double nose-piece 

5 

A 

3* Compound microscopes) 

quadruple nose-piecs) phase- 
contr^iSt 

1 

A 

4* Binocular microscopes) stereoscopic 

p 

A 

5* Dissecting micrsscopes) lens x 10 

25 

A 

6» Microtomo) rotary 

3 

’A 

7 • ‘ " » sliding 

1 

. A 

8. ” ) knife-sharpener 

1 

A 

9« Ovens) hot air) 40-100*0 

4 

•A 

10, Ovens, '• ” , 50-300*0. .. . 

2 

A 

11, Autoclave, large 

1 

A 

12. " , small 

i 

A 

13. Hot Plates, El.?ctriccl, 50-60*C 

4 

A 

14* Physical balances 

2 

A 

15 . Chenioal " 

2 

A 

16, Analytical " 

6 

A 

I7, Torsion '* 

2 

A 

18, Vocuua pump 

2 

A 

19 . Centrifuge, electrical 

2 

A 

20. •* , haiid-opars-tcd 

6 

A 
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5; 


4 * 


21* Warin^r bl endow 3 

22. B^idlascope 1 

25* Slide projector, 35 nim. 1 

24* Refrigerators 2 

25*, Peep-freeze 1 

% 

26. Physiology apparatus 


27* Glassware, slides, coverslips 

26* Chemicals 

29* Prepared slides 

30. Museum accessories 

31 • Botanical Gardai 

Botany Common to Unde r-Graduate. 
Post-Graduate* etc.* etc. 

1* Benonstration £ye-pieoe_ 

2« Camera Lucida 

3* Electric Drier* 

4* Uicrcmeters 

5* Distillation apparatus 

6* T^rpewriter 

7* Exhaust pump 


A 

A 

A. 

1 or B 

\ 

A 

A 

A 

A 

A 

A 


A 

A. 

A 

A 

A 

f 

A. 

A 
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1 . 



Bauimont required for previdinji ^ 
practical inatniction in Zoolcay 
In the B»Sc, Degree Course ^for 20 students) 


1» Stuf^ents Microscopes 20 A 

2* Research Miscroscope 1 A 

5» Binocular Dissecting 

Miscroscope 1 A 

4* Paraffin Enbedding bath 1 A 

5» MicrotonH: 1 ^ 

6. Apparatus (Hand lenses, 

Dissecting Instruments etc.) A 


7* Glass apparatus (Special Jars, 


speeijn’on tubes, Coverglasses, 

Staining troughs, Pippettes, 

Reagent Bottlee, Animal 

Containers) A 

8. Museum show cases A 

9» Museum specimens 

(representative of all groups) A 

10. Skeletons (representative of 

all groups) A 

11. Charts-Wall charts A 

12. Prepared slides (representative 

of all groups) A 

15 . Ei>idi.ascope 

14 . Library ^ 

15* Chemicals; iilcohol. 

Spirit, Acetic Acid, Pbremalin, 

Picric iicid, Canada Balsam, 

Xylol, Haomatoxylin, Bo sin. 

Chloroform, etc.) ^ 
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1. 2* 3, 4. 


LIST OF B^UIIMEMTSFOR M*.Sq» CLASSES For 16 stu- 
IN ZOOIOGY» ciaits In each 


_ 

1 Leitz Microscopes 32 A 

2m Research Binacxilar Microscopes 4. A 

3* Phase Contrast Microscopes 2 or B 

4« Dissec bing Microscopes 32 A 

5* Binaoular Bissocting Microscopes. 6 A 

6* Microstome (Rotary) 2 A 

?• Thermostats 4 a 

J^ldiasoope 1 a 

9» Ovens 2 A 

10. Paraffin Babeding Table 4 A 

11. Micromitapulae or (Microdosseotor) 1 X 

12. Micrometer EJjre-piece 16 A 

13 * Stage Micrometer 2 -A 

14 . Pointer —piece ^ A 

15* Double Demonstration BJye-piece 2 A 

16 . Camera Lucida 4 .4 

17 . Paraffin bath 2 A 

18. Distilling Still 1 ^ 

19* Incubators 2 A 

20. Centrifij^e 1 ^ 
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I ■ II ■ ■ I ■ ■ I II .^ 1 

1 . t 2 . 

21 • Freezing Micro tone 
22. Punps (^;) V:’.cuun x-imp 

(b) Pr?Qsure pump 
25. Microscope Lrmp!.; 

24i Projector (Bell and Howel) 

25 . Tape Hecorder 

26. Gam era (16 mm) 

27- Binnculars 

28. Prjnphot (v/ith accessories) 
Linhof v.dth acoossories 

29. Microbalance 

30-. B-1 ance Ordinary 

31. Balan9e Ordinary 

32, Weifiit Boxes 

33* Dononstration Slides 
34. Rnckinf Microtome 


3 . 

1 

1 

1 

52 

1 

1 

1 

1 

1 

1 

1 

2 

2 


35» Chanic'’'l3 
36 . Models and Charts 
37* Glass '.Var-fS 
38. Mus.Ajm Specimen 
39* Miscellaneous 


4 . 


A 

A 

A 

A 

A 

A 

A 

A 


A 

A 

A 

A 

A 

A 
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Ar?pendix VII 


LIST OF RQUTPmrT AND INSTEaiffiNTS.. REQUIRFD FOR TEE 
VAI^TOUS Cn/fL' FNGTNI'.FRT^G LiySORATORT^S FOi DEGRB?5'COOPSES. 


SYltBOLS 


A - Equipment indigenously'available, 

B = Equipment that are not available from indigenous 

iouroesbut technical institutions would be assigned 
the job for preparing proto type of such items. 

B-j “ Proto type Equipment that could be manufactured in 
the institutions itself, although indigenously 
available. 


G *> Items of equipment that are not covered by (a) clid (b) 
above and to be imported from countries other than 
Eastern European countries, 

C-| = Items of equipment that are not covered by (A) and (3) 

above and to be imported from Eastern European countries. 


SURVEY LI13'0RAT0RY 


E umber "iGat'^gory 
required.! 


Remarks. 


21 


T,pm 


i: o 


Item and Specxfioation, 


1. Engineers’ chains with arrows, 
(20 m & 30 m) 

2 . Gunters' chains with arrows 


3 . Prismatic compass with stand 

4. Surveyors' oorapass with stand 

5. Plane tables complete with accessories 
(spirit level, plumb bob, trough 
compass, alidade metallic, stand for 
the plane table etc,) 


b. 


30 A 

1 A 

20 A 

1 A 

20 A 




Levels (Specified or equivalent)! 
a, Cookes reversible level with stand 


1 





■fa. Watts Y-level vrfth stand 

c. Stanlsy'-s Dumpy l«vel in box with 
stand 

d. Wild Kearbrugf.;, Dumpy with 

stand 

64 C.T.S, tilting lrv«l (Cat. No. 

5300 - 04 ) with stand 

f. Wild P^arbrugg level No. 10 complete 
in cose with stand 

g. Kern Aaran Level with stand 

h. T.O.P. and Dumpy levels 
7» Levelling Stavesi 

• a. Telest^bpic m. 

b. Straight 3 

8 , Theodolites (specified or equivalent)! 

a. Watts standard V<^rnier Theodolites 
reading to 20 " with stand 

b. Glass circle theodolites reading 
to 30 " or better. 

9 , Nautical and Box sexants 

10, Steel tapes (Chesterman'u) 30 m. & 20 m, 

11, Ketallio tapes (Ches-cerman’s) 30 ra. dt 15 

12, Kiscellaneous equipment such as plani- 
meter, pentagraphs, optical squares, 
cross-staves, ranging rods, survey 
plotting scales, Trough compasses, hand 
levels, Abonoy levels, Indian pattern 
clinometers, Extra bubble tubes spirit 
levels, Mallets, protractors. Ghat 
tracers, De-Lisles clinomet'^rs, uni¬ 
meters, globes, star t,harts, topogra¬ 
phic sheets, line rangers, Barometers 
arial photographs, template punching 
machine, template matcri..,!. Astronomical 
slides and sounding rods 


Celeatical sphere model 




13# 

Survey workshop 

Essential 

A 

14. 

Tentage Equipment for surveying c^irap 

Essenti.ol for 

Survey Camp A 

15. 

Substense Bar (Tnwar) 

2 

C 

16. 

Glass circle. Theodolite Reading to 1” 
dir-^ctly with all aoc ^aaorlea 

4 

C or A. 

17. 

Ewing Stadi Altimeter for use with a 
theodolite 

1 

Different 

typeo. 

C or A 

, 18 . 

Direct Reading techometer with stand 
with all accessories 

2 

Different 

types 

C or A. 

19. 

Station pointer 

1 

A 

20. 

Parallax Mirror steroecop^s with 
parollolsix bars, scales and 
other aocessori'-s 

10 

A 

21. 

Pinoculars Central focussing, 

Magnifying 10 tines anu twilight 
capacity 500 

1 

C 

22. 

Range Finder 

1 

C 

23. 

Chronometers. 

1 

G 


iineroid P'irometors 

4 

C 

24 . 

Precise Level with Staff 

1 

C or A, 


jvutomatic leve.: 

1 

C 

26 . 

Geodetic level with st nd and 
other accessories 

1 

C 

27 .. 

Base lin(' equip'rtnt 

1 Set. 

A 

28. 

Sketch master 

2 

C or A 

29 . 

Radial line plotter with accessories 

1 Set. 

G 
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21* Lustro and colO'ir ocllection of 



rainprals 

5 Sets 

A 

22, 

Cleavugs collection 

5 Sets 

A 

• 

CM 

Frr.cture coll ct’on 

5 Sets 

A 

24. 

Tfsnnoity colleotion 

5 Seta 

A 

25, 

Structur*^ rolleotion (3<'t of 50 
minerals) 

5 Sets 

A 

• 

CM 

Collpotion of Building mc-terials, 

(Set of 40 Rooks) 

- One Set 


27, 

Rock cutting grincLing and 
polishing m.ichine 

1 

A 

28, 

Clinometer oompuso 

15 

A 

29. 

Map of Indies 




I Geolcgicux Mep 

1 

A 


II Mineral 

1 

A 


III Struotur-.l 

1 

A 

30, 

Advance petroligical microscope with 
oil immersion objective micrometera 
and accessories 

1 

A 

31. 

Miorograpbic Gamer:. 

1 

A 

32. 

Photo grtphie Grc.ieru 

1 

A 

33. 

Diamond impr gnatod drill 1" dia. 
complet‘d' with 'locearorir-s 

1 

A 
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SOTL MECHAJjlGS L/^OEATORY 


Item [ 
No. [ 

Item and Speoifioatlon, i 

5 No. 

JBequired. 

Category 5 Eemarks. 

1. 


■ ■ , 

_ii__ _ 


1. 

Liquid Limit Device 

2 

A 

*■ 

2. 

Set of Sieves 


A 

(As per A.S. T.M. 
specification} whe 
I.S.I. speoificatl 
sieves ar^ availab 
1 set of these als 

3. 

Sieve Shaker (Hand operated) 

1 

A 


4.. 

Hydrometer 

2 

A 


5. 

Stirrer. (Eleotric lAixer) 

1 

A 


A*——C<>na*ant-'i^e(apera.tara-ii-6ih 

1 

A 


7. 

Specific gravity bottles 

2 

A 


a. 

Permeameter and aoooasorles 

2 

Ap- 

"{One constant head.. 
and-43n»-’-*vaxiahle 
head) 

9. 

Consolidation apparatus 

2 

A 


10. 

Consolidometer and accessories 

2 

A 


11. 

Direct Shear apparatus 

1 

A 


12. 

Direct shear box i.nd accessories 

1 

A 



Triaiial loadina frame 

1 

i- 


14. 

Triax-i. al cell and—aocaasories 

2 

A- 


1S 

Pore v/ater Pr^-ssure measuring 
equipment 

1 

’A 


16. 

Air compresscr (o - 100 Psi) 

1 

A 


17, 

Compaction hammer 

2 

A 


18. 

Compaction mould 

2 

A 


19. 

Harvard Miniatore Hoold Sc Tamper 

1 

A 







Send fif'ld d'^nsity a^purutue 

Oven (Thermostatic control to 150° C) 


Bslnncei 


a, max. load 2 Kg* 1 

b, max. load 15 Kg. 1 

c, max. load 2G0 Gm. - cb‘^m.i'3^>.l 

balance 1 

Descioater 1 

Vacuum Pump 1 

Extruder (Haitipie for various diameter 
samples) 1 

Glass ware - cylinder, boakera,tubes> 

burettes etc. As neoessary* 

Rubber ware - tubes, stoppers etc, *• 

Plastic ware - tubes, beakers, squeeze 
bottles ” 

Evaporation cans ” 

Evaporation Dishes ” 

Aspirator bottles 2 

Stop Glook 1 

Stop watches 1 

Dial gauges 2 

Magnetic clamps for dial gauges 2 

ThermometersI 

n. 1 - 1500c 2 

b. 1 - 300^ c 1 


Tools 


As necessary. 
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> > ^ . . ■- ■ -— ^ — 

3ft. First Aid hox 

39* Shrinkage limit apparatus 

40. Soil Trimmer 

41 . Uncunfined compression Testing 
Mactiiae (Spring type band operated) 

42 . Sampling kit- consisting of Augers 
and drill i-uds, split spoon sampler 
and accessories 
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COKGRCTE LABORATOPY 


imHi 



IISSBSSIK 


msmm 



nupm^imiiiimiim 



For Test on Cem-ntJ 


1, Balance capacity H accuracy 1 gm. 

including sat of vjeights 2 

2* Balance capacity 7 accuracy 1 gm, 

including set of weight 2 

3, Analytical Balance 200 gm. oapaolty 

accuracy 0.001 gm. with one s^t of weights 1 

4* Vicat needle apparatus, complete for a 


Betting time and consistency test as 

per I.S. 269 2 

5, Gillmove needle apparatus .as per ASTM 

C 191-44 1 

4, Vibrating moohine for mortar cubes as 

per I.S. 269 1 

7* Standard cube inouldc for item No,6 as 

per I.S. 269 6 

5, Lechetelier flask for determining sp, 

gravity of cement /43TM C-188-44 2 

9. Lech'.tflier muulds for souniueas test 

as per I.S, 269 3 

10# I.S. Sieve No, 9 3 

I 1 • Burmiuter i 

C 185-47T 1 


A 

A 

A 


A 

A 

A 

A 

A 

A 

A 

A 


12. Permeability :.pi...r<utu3 with Manometer and 

Flowm* trr as per I.S, 269 1 A 

13. Autoclave c<^p:.city 2 cu. ft. and shrinkage 

moulds as per I.S, 269 1 A 

14. Calorimeter for determining Heat of 

Hyaration of Cement as pf-r T.S. 269 1 A 





A 


r5- Trowels, Hand Scope and spatulas 


16. flow table as per ASTM C-91~‘5Q 


For Tests on 


iatoi- 


1 , I.S. test si'-veo as per I.S, 3^3 

2. Platform type Balance capacity 
10C Kg., JjO Kg, 


4 No. of 
each 


2. Sets, 


1 No. of 
each 


Thomostatically controlled drying 
oven v/ith vartablr- temperature 
oontro] , max., range 120OC capacity 
3 cu.ft, with tolerance of .r 2® cj 

■Electric driven sieve ehanker, 
o-.pable of holding s^t of 7 thieves 
(including pan) 

Apparatus for ag^'^egate imp;-ct tes^ 
per B.S. S"?. 

Apparatua for aggregate crushing 
teat as per I.S. 3^3 

Sedimentation test apparatu-s as 
per B.S. 812 

Pycnometer 

Measures capacity 1 c.ft. or 0.01 metre 
Piffler box fer Sampling 
Tests on Cortcretei- 


A, B, 


Cube moulds 1C cm. siiie as per 
I.S. 516 

Cube moulds 15 cm. siu® as per 
I.S. 51,6 


Cylinder moulds 15 cm. dia i 30 om. height 
as per I.S. 516 


6 


A 






Slump con^s as pf-r 1.3. 1199 

2 

A 

3. 

Corap-.ctin.j factor ap:.'.r-.taa as 
p-r T.S. 1199 

1 

A 


V a- 3 op Consist - m -'t-r .s' o^r 

I.S. 1199 

1 

A 


Flow table 30" top di"’. (76.2 cm. dla) 
as per 1.3. 1199 

1 

A 

8. 

a. Moulds for beams (flexural t^st) 

15 cm. y: 15 om. x 70 cm., 10 cm. z 

10 cm X 50om. US per I.S. 516 

3 No, of 
each. 

A 


ij. Bearing Plate for the above as 

I.S. 516 

1 No. of 
each 

A 


Concrete mixer, Power driven, oapaoity 

3 cu.ft, dry materials 

1 

A 

10. 

Compression Tpstin^^ m''chine 200 tonne 
cap.'city, electri.-ally operated with at 
Ic-st 3 rt.nges 0 to 50 tonnes, 0 to 100 
tonnes, 0 to 200 tonnes. Clear head 
room 2’ 6" at least 

1 

A 

11. 

Air Conditioner 1-^ tonne capacity with 
temp, and humidity ro/imtlator with 
humid ohamber 

2 

A 

12. 

Dial gauge sensitivity 0.001" with 
magnetic bases 

6 

n 

yj 

13. 

Stop watches accuracy I /5 seconds 

2 

C 

14. 

Oil'ford Udv.ll Pin 0 irassiug Kqaipraent 
(Prestressing Jack, Pump, prestressing 
b a end all th^ accessories like 
anchorages, anchor plytes’ etc. complete) 

1 set. 

1 

A 

5* 

L-ngth comparator for determining 
drying shrirdcage und moisture movement 
as per I.S. 1199 

1 

A 




16* Raok type curing tank with water 
oiroulating pump, thermostatic 
control etc. for n minimum of 

200 cubes 1 A 

17. Beam testing frame (l metre span) 1 B 

;3, Reaction type loading frame 100 tonne 

capacity column upto 8-10’ high (8 metre 

high) 1 B 

19, Load ocpsulea or Dynamometers c-pable 

of measuring reactions upto 20 tonnes 2 A 

20. Remote Control hydraulic jacks, with 
pressure gauge flexible tubing *»to, 
capacity 50 tonnes and 100 tonnes. 

(Travel 12 cm.) etich with flexible tubing 


5 m. long 1 No, of A 

each, 

214 Proving rings capacity 5000 Kg* and 1 No, of A 

10,000 Kg, each, 

22. Gompreseoraeter suitable for 6” dia, 

(15 ora,) 12” high (30 cm.) cyliner 2 A 

23 . Cylinder Copper (for capping cyllners) 1 A 

24 . Sonic Concrete Testster as per I.S, 516 1 C 

25 . Ultraacnlo Concrete Tosteri i 

a. Pulse frequency upto 200 Ko, J 1 Set C 


b. Cathode ray osoilloscope IndioatorJ 
for measuring time cf pulse travel 0 
'"Setdlng upto 1 micro r.^oond) | 

2 '. IVe lie vibrr.tor operatpd by h.p, motor, 

ne'.lie not l°ss thrn 1” di.t, and 18” 1 A 

I'ngth 

27 . Table vibrator suitable to handle 

load upto 300 lb, or 4 cube moulds at 
■ tir;f. Top - 24” x 24" minimum and 

intf'nsity of vibration 4200/mlnut=‘8, 1 A 





2 


28, Bond Tpst App'tratua f.a p<!>r ASTM 
C-234 

29* Demec D‘5mountu,l3lp strain ^aagps 
30. Shutter or ‘Form /i/brr.tor 
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^TTfjCTUBES LABORATORY 


Item! Item end Speoificmtlon.' 

No. i 

..Number j 
required ! 

[ Cate^ry | Remarks- 

i . I- 


2, 

3, . 


1. 

Experimental models of vart jus 

Structures similur to Pippard & 

Banker lilodels 

A Set of 

20 No. 

A, B, 

2. 

a. Dial gauge with raagaetic base, 
eccurecy 0.0001" travel 

12 

C 


b. Dial gaug-» with magnetic base, 
accuracy 0.0001" travel 1" 

12 

C 

3. 

Cathetcmoter (Travelling micro¬ 
scope) 

2 

A 

4. 

a. Reaction typo loading frame 
capable of testing beams, 
capacity 20 tonnao. It should 
have longitudinal main girders 
and cross girders whose 
spacing c;ui be adjusted aooording 
to requirements 

1 

B 


b. Reaction type loading frame 
capable of teating"aXahs 
capacity 20 tonnes. Tt should 
have longitudinal msdn girders 
and cross girders whose spacing 
can be adjusted according to 
requirements. 

1 

B 

5. 

a. Remote control hydraulic Jack 

0-5 tonnes, 0-10 tonnes and 

0-20 tonnes with flexible 
tubing 5 ni, long travel 20 cm. 

1 

A 


b. Proving Rings 5 ton capacity 

2 

A 


10 ton capacity 

2 

A 


20 ton capacity 

1 

A 





Load ctpsulfL' and i)yn.^.raom#=‘t‘^^s oapa^].e 2 
of meusurin,^' r^-act .:ns upto 20 tonn«s 

7* Slotted 7hts 100 gm. to 2 Kg. 10 Seta. 

8, Desk Calculators 3 

9» Photo Elastic bench compl< te with 
aocesscri“6J 

a, Phcto rl,.s:;ic f'laipment ooniprlsin |5 
of 12" diffused light Polariscope^ 
loading frame, and camera 1 Set* 

h, Acct-SB>jrl‘-o to th' above equip- { 
ment - elastic mnealing oven s 

plastic polishing machine etc, { 

10. Biqy's Def^rmeter with its accessories 
alcngwith Plastic models of v&rious 
structures which can bo used for 

model analysis 1 Set, 

11, Strain gauges with tronsduoers with 

direct strain measuring ut.its eto, 
oomplet'- 1 Set 

12# Hand operated Unlv'^raal Testing Mashise 

5 Ton capacity 1 

13* Demonstration liodels of Different 

kinds of structures Set tC 

12 . 

14* Hydraulic H .mo 6 No, with manifold 
connections connect-d to an 

elec'M'icax 1,. '.aj'rat 1 aur..p oX' 1 Set, 

10 ton 


15 . Huggm-borg‘'n»r gauges 


6 



16* intbercl Eitoneometor (Bil.ishev) 

17* Dial Indicator type Jlitensometer 

18* Single mirror extensometer 

19* Electronic equipment!'lOr-dynamic 
testing (jS r^quir^d). 
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ainuCTURAL ^^rJGII'iEERING WQIOCSHOP 


Ctem . 

. r Item and Specification. . . . , , . | Number 

Qategory J'lleraarks 

io. 

1 required 

_ i _ 


1. Lathe Kechine 3-1/2 ft length 5*' centre 
with ’.n:tor raiA -..oo-ssoriesi 


Tools I 1. Self Centring Chuck 5-1/2"- 1 A 

2. rndependent F^ur ^nv/ 

chuck 6" 1 A 

3. Drill Chuck with key l/2" 

c.pikcity 1 A 

4. Fece Plate 10" 1 A 

5. Centres 60''' 2 A 

6. Cc-ntrn Plht's 5" 1 A 


7. Cutting t lluc "V" shape, 
p{-.rt v.ff, Thre-l rutting, 
hcuring incilr-, Inciio 
Thread outtiiif;, Eight hand, 

Left h;:.nd. This machine 8 A 

is useful for turning, 

facing, boring, Thread 

cutting of metals and 

plastic metal. 

2, Jigsaw machine 24" nook with eleotrle 
motor. 

Tooll Jigsaw blade. 1 Set A 

This n..iohine is useful for 
cuttin,e curves in woo-l an.^ 
plus tic. 

3. Tool grin ling m-chinr 3" uia, Emery 

wheels with electric motor, 1 Set, A 

This machine is useful for 
shaping the tools and drill 
point. 
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3- 1 4. 


4. i^uwer ‘saw machinrp 9" capacity with 
9l«»ctrto motor, 

Toolt 14” H.S.S. cutting' hladeB 1 Set, A 

This maohlne.iB us^iful for 
cutting the bars, ohannels^ 

I-section etc. 




5. fly Preasj 

This raaohine is uaeful for 
blanking the sheet work, 
bending the burs, cuttirlg 
email bars and pressing the 
sheet worlC, ‘ 

ToolI Dies for the above work as 
require 1, 

6. a. Arc V/elding Set with loa-is ana 

holder. 

This machine is us‘^ful for 
welding in M, Steel. 

b. Gas welding set complete 

7. Pa'.astal Did 11 liachine 1” capacity 

This m.chine is useful for 
drilling the holes in metals, 
wood and plastic. 

Tools Drill set l/8" to 1" rising 
by 1/32”. 


8, Shaping machin® 


1 Set. A 


1 Set, A 


1 Set. A 


1 Set. A 


9. G-r-r^:-nter’a Tools 

10, Pitting Tools 


1 Se t, A 

1 Set, A 
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EftUm'lE'NT EEO.UTHED FOR PUBLTr, ITE/l 1.70II'IEEB TNG 


i'^ero 

Nj. 

i. 


Item and Specit'ios uit'n... 


NumbVI' ■ i(: Category 5 Rsmarki 
r.9q,u. ■ i ' T ^ 


-.a*-*. 


* - ‘Ivtic al ^ Mp“o 

iSenaivlty 0,1 mg. in it,s own double door cabe 

jC 

Weights for Analytic^ ... Bala nces t In box wit a 
iforoeps and l-ider oompieto ohromlum-plated 
or niokelledo To weigh upto 200 gma.- 

Bough E&lanop-Douule r an ty pe i To 
weigh upto 2 Kg. ^ 

Wel^ta for Hough Bal anoet Niekelled weights 
■fO Kg. to 2 Kg. in oase 

Thermoatabio Water Ba''i h3< To have a working 
Space of about 15*’ x i5^ x 8*’ deep with 
thermostatic oontr'd to 0,5^0 accuracy - 
with a steam-dome. In let and outlet 
arrangements oomplet*ti,. 'x^ /.ox-jned on 
220V/440V A.C. 

Still ! 8 pks/hour. To be electrically 
operated Automatic - diOV, Acl/3 phase 
50 o.p.s, 

Mioroaoopes! (With i 1 lumin'^+ing system, 
students type wiuh acoeasories, v<ita slide, 
cabinet of 50 standard slider) 

S top watches ! Baokelita Body} Start, Stop and 
flyback /ction 5 iti votes x 1 Bpcon.d 

xnhoff cones 


2 Sets, 


1 Set 
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T. f ' ' ' 2, 

10, Drying oven Twith thermost&t/Hot air ov- n with 
thqrmoatuti Made of stainlesB still or 
ooppor-double walled with glass wool or other 
insulation materlGl packing between the wall 
layers - with one shelf - eaid provided with 
two shelf positions - on Iron stand with 
(Bimetalliok) thermostatic control from 25° C 
to 2500 C within an aocuraoy of 

t, 0.5° ^-(ib"! 1(3” X 18 ”) or 14 ” 14 ” X 14 ” 

working space. Inside with asbestos linlng- 
Pairited silvergrey hammered tone synthetic 
enamel. Heating elements are to be distri¬ 
buted at the bottom and on the side fox 
Obtaining a uniform temperature in the entire 
cabinet. To be worked on 230V,Ac,l/3 tempe¬ 
rature with selector gaugef perforated trays, 
signal lamps, plug, wire, k^ys and looking. 
Specify wattage rating, 

11. Refrigerator - 6 Cft ; Fine finish with 
precision control - working space 2’ i 1^* 

X 2^' deep 

^2. PH Meter < Mains operated 220V, 1 phase 
50 cps X^ith voltage compensator). For 
complete range) to 14 PH, Accuracy plus/ 
minus 0,05 PH* Direct reading, tempera-^ure 
oompensetea model, -Zerodrlft compensation, 
Hi^ discrimination. Wattage not more than 
60 W, To quote with Complete set each of 
glass, metal and refrence electrodes with 
electrode stand Electrodes to have resistance 
upto 500 megohms, millivolt scale upto 
800/l000mV, wi.th resistance thermometer and 
millivolt aiaptor, mV and mA recorders, 
buffer tablets and buffer solution. Compa¬ 
ctly contained. 2 complete sets of 
electrodes. 2 seta of beakers, water 
bottles etc. 




1 A 


1 A 


1 Set B 
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1-1- ' 3. ~i~~ 4.'"" T 

13. Turbidtm<~tpri' (Jacksovi candln t.Ype) l 

According; to d^^'jign ol J etropolitan Water 
Board Laboratories - for determination of 
turbidity in v- .tf r sup •-i. 7 >s uni. other 
fluids. Spare socket^ and lamps, 22(W, 

1 phase 50 Apa SehsTtivity 0.1 ppm,- 1 S'^t# B 

Liquid .oolumn t-o be about 15 om/45» with 
accessory galvanometer ,*061 of screens 
and surf .ace glasses. 


;4* Chlorosoope t Field testing* portable unit 

with a full set of bowla/tubes, aocessorisQ 1 Set* 
and chemicals. To determine both marginal 
and breakpoint chlorinction, 

15- Multiple stirring apparatust ,To contain 
6 vertical stirrers upto 20'cms, depth, 
spaced about 10 cms, apart with drive 
with speed reduction attachment,''-wilh 1 

dross rod, connector sleeves^ and driving* 
belt. Drive from 220V, 1 pha'se 50 ops, 

Flooculutor-Jartcst App'-ratus 1 

16, Tools Chest I Containing handsaw,' glass 
outter, glf.ss cutting and poii-Bhlhg 
files, pstr of noissdrp for-,catting and 
fitting rubber-.etc, pfjifeings hammer 
haneled chisel twin8orew6',,'2 gimlets, 
pliers, plunc oil stotie,^ Sl<-ss finder, 1 

2 files, pincers, rasp, bench*vice, rul 
square, divii‘=rs, universal wrench, 
screws, rails, electric soldering iron 


■with adapter u . cord, 

17. Retort stands and clanps i 

■a. Pebort cbanas uf cuct iron-base,- 
black paint^l superior, with iron 
rod. Turned end poliched, 20 

b, Univerc:^! clamps - br^^ss 03^ oopper 
coated iron oxidised or galvanised 
on the exterior, heavy pattern - 10 

-do- medium pattern 10 

Condenser clamps 6 


A 


A & B1 


B 


A 


A 




ringe - with -;ixpj. h-.-8 Ap. - twtcj.ly 
oc*>jJ*r, wjJl iishpd or i^c lvf.riisfld i 

^fripid et^-hds"'a5i^h60<5a8i^rie%4 

TrltnguJt-r of Irun 5 nos. ) 


Glroulur Iron 


5 noa. 


T:.-^angul .r of Iron ' 5 . noa 

Circular 3" high 5 no%. 

Irc.» with hot air 
c:no 8 ffl-.de of G,1, 8 ” ' 

high 10 nos, ^ 

OiAiofhfpa. PoTPolcln Aaso*rt<»d 
Sia*» a * with lids ? 15 c,o,, 

2 B C('C«* ^ 0.0*1 ?- fi^fh j ngs, 

Tongs for oruolbles mad“ of brsaa 
wirf, nickla plat*d - .IC' long • 75 Bit* 

iuneen Burn«r8< of C,I,. with Sluol; 
ii>iinted %aap euij, nlcicel pl&t#d pipe* 
with davioea for ragujektlig ga« 
as well 38 air, su^^eritr q.Ucu.ity •> 

5 bee. 

-do- largp patter for strong flfi## • 

3 noe, 

blow pipe burners for blowing 
purposes - of superior quality • 

2 nos. 

Ccrkhcrers of different aisesf oial^ 
of steel with t'-O'.!' t' h...ndle 8 , 

3/16", 1/4% 5/16", 3 / 8 ", 1/2" - 
2 tc 3 f*ach. 

Aspirator Botoles* with ground — in 
stopper and stopcock 


3 nos, - 2 litre capacity - pyrej gl^fS 
3 nos, - 3 lltce capacity - " 

6 nos, - 5 litre capacity - " 


A 

A 


A 

A 

A 



24. 

walled with two doors -• made of mild eteil 
except for the inner door which is to ie 
of well seasoriel wuod - '.vith .v gi',ss p;;nel 
for observation. 230V, A.Ci (Temp, 

50° + 0 . 50 *^ 0 ) - with pilot lamp. Complete 1 

with suitable length of 3 core, 'vvire with 
socket and pin plug - with 2 ehelves at 
•■idjustable positions - working space 
14” X 14 ” X 14”. 

25, Gomparators t for all pH determination, 

complete with two glass through 13 mni, * 
depth - 1 milk glass plate, two test tubesj 
graduated, 5 to 10 c.o. with stand with * 


pipettes and dis»s) - 2 nos. Colour discs 
Merk's Universal, Indicator-Eellige - 3 Nos, 
Brorao oresol green - or cressol red - 3 
Bromothymol blue - or phenol red - 3 
Mythyl Red - Bromophenol red -.3 

Mhymol Blue - pheno phthalein - 3 


26. IniicCitor pH solutions of all r<-ngcs 
BDH 1000 c.c. 

27 . Horizontal Auto clave with external 

steam gener>:itor 1 

28. Hot Plate 


Bacteriological Inoubaxor t 14" x I 4 ” 14" 
size ^ncutator cabinet is to be double 


29. Miscellaneous glass wGre and aooessoriasi 


i, Bec-kersj low foru;l with spout 


ii. Beakers* Tall iUrm* with spout 


iii. Beakers Hellers* made of brass — 20 QOS« 

iv. Bottles ’With stoppei* B.O-jD. Bottles 

V. Beagent Bottles with dust proof 
stopper with narrow mouth 
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vi. Woulf*s bottles 


T IT -' T 


vll* Weighing Bottles; wi 

rilii Burettes, witfc, straight glas? stooook. 

ix,' IJIioroburettes with atopoook and 
funnel top 

x« Leibig oondensers 

xi* Measuring cylinders 

xli* 4" ou^ture diahea 

xiil. Carboys for storing distilled wuter 

xiv* Evaporating dishes 

XV. Boiling flasks 

xvi. Conical flasks 

xvii. Filtering funnels 
xviii. Velumetrio flasks 

iix. Separating globular or pear shaped 
funnels 

XX, Vclrjnetria pipettes 

xxi. Stainlpss ste?l stlrrere Wl4ih.-4JW0 fixed vanes 
xxii. Test tubes with rims 
xxiii. Watch glasses with fine polished edges 
zxiv. Funnel stands 


XXV. Pipette stanij 
xxvi. Wire gauges 
xxvii. Cl;y pipe triangles 
xxviii. Test tube raoics 
xxix. Tongs 


XXX. Deoioators 
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■■ j — 

xxxi, 

xxxii, 

xxiili, 

xxxiv, 

XXXV, 


_ . 2 ,. . 

Tongs 

Desiciitors 
Glcss Wcish bo+tl93 
Polythene wash bottles 
Drop bottles ivith glass 


toppee 


I 


HI 



xxxvi. Drop bottles with ink filed type 


30, Museum sanitary fittings, like, venturameter 
auto flow recorder, various types of bib 
cooks, different types of valves, water 
meter, flush,^ cisteero and joints etc, 
'Ac'qiiBPhonc3 with section 

31 Working moiles of water treatment plant 
(comprehensive) trickling filter, 

Activiated sludge process (Air diffusion 


tank) Septic tarik 

32* Standard sieves and sieve shaker as 

per 1 Set 

33* Stooes law verification apparatus 1 

34. Electrical oouduottvity apparatus 1 

05. Field kit similar to on^ supplied by 

W.E,0, for testing w iter, in the field 

(Hand of kit for cl os iemdnstration) 1 ICit, 


A & B 


A & R 

A 

A 

A 


C & B 




KraKWAY LiiBQRATOBY 


Item 

No. 

Item and 

Speoifio-tion. 



"Remarks 

1. 


2. 

_3 ., . . . 

4. 

5, 

1. 

Bed^ wood No. 

1» VlBoometer (Fleet'-Ic. lly) 





heated typte) 

. c;.raplete with* 

1 

A 



a* Silver bcill valve 

b« Spirit level 
o* Cup cover 

d. Chromium plated thermometer clip 

a, Plaak cr.pucity 50 mla. 

f« Oil cup an I j t with N I) certificate 
This equipment should be capable 
of operation from 23.0 volts 50 
cycles AC supply 

2 , Red wood Mo.2 > Vlaocmeter (Fl»wtrloully 

heated type) * tt should meet the require- 1 A 

menta Of T.P. 70 -nd 1.3. 454 * 1953 
complete with: 

H, Silver platej, b>.ll valve 

b* Cup cover 

0* Chromium plateu thermometer clip 
d* Flask capacity 50 mis. 

e. Oil cup un'l.j' t with N.P.L. o*'i-tifiocte 

This equipm- nt shoula be c^p^blo 
of operation from 230 V. 50 cycle 
AC jupply 

3. Abel Flr.sh point apparatus with thermo 

meter for determining the clcsr . cup 1 A 

flash points ol' petroleum products and 
mixtures complete vvithi spr.re oil cup 
with cover 
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1.1 2. t 1 4. 

4, Ppnsky Kp.rtys Point 

fc-ppar^tue i I«S, 1209 ? 195b~for 1 A 

dPterminSgthe flush jiulnt of 

p&troleum products having & flash point 

abovo 120OF, complpt® with*'' 

a. Oil cup fitted with heatlrsftistftnt 
handle 

b« Lid) shutter stirrer with gas test 
jet 

c. Clip which fits on the run of cup 
(closed). 

5. Standr.rd Penetrometer meeting requiro- 
menta of I.S, 310 (part 11) 19_54 fox 
testing penetration of bituoenV tar . 
etc. Its dial should be gradivated 
from 0-400 in one-tenth milllometer 
sub-divisions« Complete with plunger 
and weight.e of iOO and 50 gme 4 . It 
should bo accompanied by a water 
bath capable of maintaining tempera¬ 
ture of 250 ± 05 ° 0 

Stop watch v'.ocurooy 1/5 sop, with 
^nch stop watch holier 

7 . Ring and Bell -pnar tun provided with 
plpotric lieiiter unit complete with* 

a, Rlnj with cpnt®riri«' /:iilde end 
bull 

b, Rinj i-wl.'.cr 

c, Two. £;t---< 1 bais 3/8" di.;. each 


1 A 


3 A 

1 A 


1. One bi ciker 




8. Stanlard Tar Ylsoomf^tpr (^qs heating) 
mp! 9 ting' requirempnte of f.S, 1206 *'"1958 
for determining the viscosity of out hadk 
bitumen and -road oils..: Complete with* 

a. Tar cup with 10 mm. orifice 

h. Ball valve for 10 mm. orific*--' oup 

0 , Tar oup with 4 mm. office 


Ball valve for ■ 4 mm, orifice oup 

• ler's Viscometer* (gaa heating) for 
’rmining viscosity of lubricating and 
I oils. As per JuS.T.M, 3) 4S0 


all Stability Teat aiipparatus with 
necessary accessories and providing 
^ng. It should he acoompanided hy a 
water bath having large variation of 
temp, viz - 400 to 120^0 (tent.-cive) 
should meet reciuirements of A.S.T.M, 
Designation D 1559* 

11. •ncctlitv Testing Maohit^ (I.S« 1208| 
19587 with ductility moulds 

Test Apparatus oomplete- 
with all accessories and a motor 
(Conform -to A.S.T.M. Designation D--113b; 

n.ran of .size I 8 ” x I 8 " x 24'* upto 20022. 

tillation apparatus T.S, 1208, 1958 

1 Pump capacity (2 atmospheric 

crushing Test Mould 


c.hrasTon Machine with 12 
of 1 -^.and weighing 
nd on^ tray 


1 A 


1 A 

1 A 


1 A 

1 A 
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18< D^vaX’s attrition machine for determina¬ 
tion of resletanoft to wear by attrition 

with motor 1 A 


19i Dorry*© abrasion machine for testing 
resistance to wear by abrasion of rook 

pieces 1 A 


20. 

Aggregate Impact testing machine with 
a standard mould and Tamping road 

1 

A 

21, 

Sample Extrusometer for samples of dia. 6'% 

4" and 1" 

1 

A 

22, 

Thermometers upto 300® C and tOO® C 

6 

A 

23, 

Electric hot plates - 1000 or 2000 watts 

2 

A 

24. 

Standard Sieve set /A.S.T.M. and B.S, ose 

t.8.) 

3 

A 

25, 

l>ar^ Sample splitter 

1 

A 

26. 

Small Sample splitter 

1 

A 

2T, 

Thiokness Gauge 

1 

A 

28. 

Length Gauge 

1 

A 

29, 

Vacuum desloator 8” Internal diameter 

2 

A 

30. 

Loading frame 20T capacity with a variety 
of speeds 

1 

A 

31. 

Balance 20 Kg, Capacity with removable 
pans including spt of weights 

1 

A 

32. 

10 Wa Bearing ’-alve Apparatus 

1 

A 

33. 

C.B.R, Testing machine and moulds 
(6 nos.) 

1 

A 



3 f. 

Korth Dakotii cone t^st apparatus 

1 

A 

35. 

Loss on heat testing .(of hitumen) 
apparatus 

1 

A 

36. 

Miscellaneous equipment,like beakers, 
funnels, containers etc. 

Ltanp' 

Sum 


37. 

Sp, gravity bottles for testing 
sp„ gravity of bitumen 

12 

A 

3B. 

Analytical balance with accuracy 

0.001 gm. with one set of weights 

1 

A 






1• Pumping set for supply of wnter to the 

laboratory, On*^ for 600 gpm, ani anoth*tr 
for 1100 gr.llons/raln,, 60 ft, i 

2, Water aupi^ly r«»aerv<Jlr (underground) 

15*000 Gnllons approx. 

(a) Const.:nd head (overhead) tank; wit)4 a 
akimming weight to maintain oonsttint 
head within Tank oap;;oity 800 

gallons 

(D) Pipes c.nd Pipe fittings for connecting 
the overhead am underground reservoirs 
and connecting the overhead tank to 
individual experiments 


Il&nometers of different types. Pressure 
and Vooouum gauges of different ranges 
should be provided 


4* Apparatus for studying Impaot of Jets 
on vanes of .Ifferent types 


5* Appar.'.tus for studying curvilinear flow 
In conduits with a provision to vary 
the pressuT'^ Uff®renceat lnl«t and 
outlet for cf'.vltfit’on studies, and for 
studying Bernoulls' Theorem 


2 A 


1 B 


1 B 

Lumpsum A 

(as per 
experiments 
of parti¬ 
cular labo¬ 
ratory) 

Lumpsum A 

B 

0 (Precitior. 
type cnly^ 


1 A 

B 


1 B 


Appurntus for stu’d^ag flow through 1 B 

orifices, lic>zzlo8, Venturimeters, 

Notches consisting ofi 

1, Con&t.:;at head tank 

11, Steadying tank 

ill, Iteasuring tanks 
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_ 2 . _ 

Different types enl sizes of Orifices, 
nozzles for item 6. 

6, Diff«'rcnt t.yp«o n\ rAz^s of notches 
from item 6, 

9. One volumetric calibrr-.tion tank of 
2500 g:-llon3 (underground capacity with 
provisions to connect eculpraent through 
a three .way diverter ».ind pumping set 
for emptying tank. 

10. Orifice plates and venturi meters of 
different sizes for main supply pipes 
for individual experiments 


11, 1. unit for determining heed losses in 

pipe fittings such as bonds, valves, 
^udlen er.pension, contractions, nozzles, 
orifice and venturi meters, branching’ 
pipes etc-. 

I.i. Oil and ,tvlr i'lpe for studying flow 
development in lamia.r an. turbulent 
flow throuf^h pipet« including one gear 
iump tjid a centrifugal blower with 
^peed control etc. 

!3 Centrifugal pump with variable speed 

motor or variapeed V, belt drive, 250 Gpm 
at 60' hafid with neoessaiy energy 
mtiters, tachometer etc. 

1.,. i-'r^noiS Turjii:e v. ltb rop< , tTvk<-- lyna- 
mometer to work on 50' head, 5 H.P. 

t 1230 r.p-.m. witb • suitr.bl-' pump- 
motor set etc. 

15. Pelton wheel w.th rope brake dynamometer 
5 H.?. at 200* with suitable pump- 

tiiitor set etc. 

Multi8t» ge centrifugal pump to supply 
*^0 gnllcnn .t 250 head with variable 
-peed arive to supt-ly water to flumes 
■-.r for other exi)eriru.*nts. 


0 3. t 4. r 


Lumpsum 

B-1 

Lumpsum 

B-1 

1 

B-1 

Lumpsum 

A 

B-1 

1 

B-1 

of eaob 

B-1 

1 

A 

1 

A 

1 

A 

1 

A 
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1. 

.5 ...... . 2. . 



17. 

Hook c.ni Point G'j;UgP8 (some with eleotri- 
0^.1 contact devices) 

Lumpsum 

A, 

B-1 

IS. 

Pilot - stt..tic tubes, on^ static pressure 
probes 

Lumpsum 

A, 

B-1 

19. 

Water meters of two different types for 
visualisation 

2 

A or C 

20. 

.assorted instruments such na stop watches, 
metor-sciUes, thermometers 

Lumpsum 

A 

21. 

Equipment such as pumps, valves etc. for 
dismantling, refitting exercises 

Lumcsum 

A 

22. 

« 

dani tools and pipe fittings tools, such 
as pipe cutters, dins, pipe vice etc. 

Lumpsum 

A 

• 

CM 

Kaplan Turbine 5 H.P. at 15' heal with 
rope brake and oil jpressure Governor with 
suitable pump-mo^or set etc. 

1 

A 

24. 

Axial flow pump with variable speed drive, 

2 oFa st 20' heud 

1 

A 


(e) 6" vd.le, 18" leoprx.lO ft. long olo3‘-i 
circuit tilting flqm--' can be supplied 
with W’.'.ter from overhead tank or experi¬ 
mental pump sets 

1 1 

A, 

B-1 


(b) 12" wide, 18" deep anl 60' long tilting 
flume v/i ter to be supplied by overhead 
tank or by experimental pump sets 

1 

A, 

B-1 

26. 

Apparatus for raeaPiirement of water hammer 
surge in pipe lint uni transducers to 
measure dynamic pressure with necessary 
recorder 

1 

B^, C 
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27» Assorted runners of pumps and Turbines 

28, Current meters for measurement of velo¬ 
city (including micro current meters 
and digital readout)f 

1, Cuptype 

2, Propeller type 


29• Models of Zydraulic Structures to >e 
used with Item 32, 


30. hydraulic Model tray 6' x 8’ x 12" along 
with 2 pumps-motor seta 


31, Closed circuit tray 24" wide 5 long 
and 4” deep with 1/2hp pump motor set 
for flow visualization including Head and 
tail tank, tilting sluice gate, false 
glass sheet and necessary models 


32. Electrical Analogy Apparatus along with a 
10 volts a/O supply at 10,000 cycles, a 
Moll detector and a wheat stone bridge 

33. One 100 Kg, weighing machine (Platform 
scale) (dial type) 

34. Hand tachometers 0 - 10,000 r,p,m. and 
revolution oounttxs (r«set type and with 
reverse and forward motion) 

35. Subsonic wind tunnel 12" x 12" x 5' long 
alongwith a fan to obtf:.in a velocity 

of 100 ft,/seo, iJid damper epeed control 
arrangement, (Models can be made as 
neceas .ry by the Laboratory p^JrBonnel) 


Lumpsum 


2 

2 


As required 


1 


t 


4 

1 


2 ea«h 


1 


A 


A 

or C 
A 

or C 

A 

A 


A, 

B-s 


A* 

A 

A 


A, 

B-1 





36i 

Pipe Priotion i^pparatua 

1 

B-1 

37.' 

Reynolds apparcitua for demonstration of 
stream-line and turbulunt flow 

1 

B-1 

3B. 

Reoiprooating pump with rariahle speed 
drive, indicator gear and air vessels 
etc. 

1 

A 

39. 

Hydraulic Ram 

1 

A 

40. 

Apparatus for determination of metaoentrio 
height 

1 

A, 

B-1 

41. 

Equipment to study superposition of 
elementary potential flow patterns 

1 

B-1 

42. 

Gear pump with variable speed arrange¬ 
ment 

1 

A 

43, 

Fluid coupling, torque convertors for 
demonstration 

1 

eaeh 

A 

44. 

Spe.re pumps, blowers, fans etc, for 
building apparatus projects. 

As required 

A 
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Appendix VIII 


LIST OF -EgUIPlJraKT FOB Li>BOIL/iTOBIES Hi INSTITOTIDNS 
FOB CONLUCTIKG CHSMICAL ENGINiEfeRINO DEGBEE COOBSES. 


SYMBOLS 

A => Items indigenously nvuilubl© 

B m Items to >o assembled by oollegea 
C = Items to be imported 

(NOTEi As far as possible equipments should aonstruoted 
in stainless steel or non ferrous metals) 

J/Icmentu* Transfer 



Ytem -.nd apeoifioation ’ 

Csiegory 

(1) 

C2) 

uJ 

1. 

Orifices of different di'-meters and types in plj>e 
lines, venturi, nozzle with centrifugal pumps 
manometers and tanka, (l^" and 2” pipe lines) 

A 

2. 

Centrifugal pumps with variable speed and different 
types of impellers (or three centrifugal pumps with 
different characteristics) with pressure gauges, 
flow meters, energy meters and tanks. 

A, B 

3, 

Pipe lengths of different diameters and different 
types of p-P*- !'■’t-* ' •’ fug-il pump, 

manometers and tanks. 

A, B ■ 

4. 

A set of helical coils with varying diameter 
of coils and number of turns per unit height 
(3 different diameter of tubes) with O'fugal 
pumps manometer, flow meters and tanks. 

A 

5. 

Two packed columns with transparent top section 
arranged for quick changing of pcokings with 
o’ fugal pump, blower, packings, flow meters, 
manometers and tanks - on« for pneumatic and one 
for hydra'olic flow 

A 

6. 

Complete experimpntal fluidizing column 
a) with compressor, air dryer, flow meter and 
manometers for pneumatic and 
h) with pump, flow meter and manometers for 
hydraulic systems. 

A, B 
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rrp [2) or 


7. Compressor and vacuum pump with flow meters, A 

manometets for efficiency studies, 

S, Line with orifice' m- ter, pitot tube and A, B 

venturi with c-impressor/blower, flow meter, 
manometer, 

9, General equipmr>nt icr gas flow measurement by A, C 

pitot tubes in'rectangular and round ducts with- 

blowers and'trav^rlling pitot tubes. 

10, Flow tank with' interchangeable notches and A 

weirs and water pumps, 

11, Slurry pump with tank am pipe lines, A 

12, Air lift with compressor and flow meters, A 

13• Demonstration apparatus for Laminar and A» B 

Turbulent flow. 

Heat Transfer 

14. Four concentric pipe heat oiohangers with A 

stfifijn,traps, c' fugal pumps, thermometers, 

flow, meters," thermocouples and potentiometer, 
preE^sure gauges, "tanks, traps, and steam 
• generator-.for Jj-rL, G-G, 'V-L, 'f-Q. heat 
transfer systems. 

15 . Heaflng cum cooling coil (■^" pipe-30' long) A 

in tank with variable spei^d stirrer, c’ fugal 

pumps, heating tanks, coolers, traps, 
thermometers, flow meters, steam-genorntOT, 

16 . Coll enclosed in a tenk and tubular condenser A 

(5 sq.ft.area)^ for condensing vapours complete 

with vapour generator and auxilliary condensers, 

G* fugal pumps, st°f-ra traps, thermometers, flow 
meters. 

17t Tubular condenser with baffles on the vapour A 

side and suitable for converting into 2-',4- 
and 6 passes on tubr side with c’ fugal pumps, 
steam-generator, steam, traps, pressure gauges, 
flow meters and thermometers (5 sq.ft, --3/4" 
tubes 4’ long), 

18 . Solar heater complete with heater, tanks, A 

flow meters, thermometers (20 sq.ft.) 




T5T 
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19* Jaokotted lieooing unit 1b'' cliu- with stirrer A 

of varisble sppfid, steam generator, steam traps, 
pressure gauges, thermometers (50 litres oepaolty), 

2CJ* Plate type heat exchanger with steam generator A 

0 ’ fugal pump, steam trap, flow meters, pressure 
gauge, thermcmptero. 

21* Plain hank of finned tube air heaters with three A 

different tyoro of fins with steam generator, steam 
traps, blowers, flow rasters, thennomoter and 
pressure gauges, 

22* Eleotrioal muffle furnanc 8" x 12" x I 8 " to A* G 

work at IbOC^F with thermocouple, at the junctions 
of four insulating layers and heating coils with 
0 ’ fugal pumps for liquids, blower for air, 
thermometers and flow meters, 

23 * A set of 4 x^ipas (a) w;.th diiferent emissivities 
and b) with v::.rying thicknesses of insulaton 
with steam generator, traps, pressure gauges and 
thermocouples ( 4 " to 6 " dia, pipes, 36 " to 24 " long), 

« f 

24 # 011 or coal fired or eleotrioal holler complete 

with accessories - preferable package type 
1000 lb./hr,' at 100 psig. 

.♦ 

Heat and Mass Tra^cfer (Vaporisation Processes) 

25* -A 'tray dryer' with blower, air conditioner, w^lgh- A> 0 

ing arrangements with ohainomatio balance, stop 
watch, temperature and humidity recorders 

30 sq. 'Inchas to 40 !«q, inches tray area, 

26 * Experimental rotary dry^r with variable inclination, A 
flights ahd'R.PjM, coraplet® with all accessories 
and instruments ( 6 " dia- 4 ' long), 

27* Stills for Vapour-Liquid Equilibri Studies A, C 

complete with all aoceseorieE and -^ments. 

Six different types - two to be suit aUx for 
higher ^pressures. 


A, B 

A 
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28, ' Expnrimf=5ntal distillation column with complete 
provision for measuring feed rate, reflux, top 
and bottom prodiiot r .t^-, heat input, and cooling 
water rate with sc'ts of faya B.C. sieve, turbogrid 
plates and packed column with facility for quick 
change of packings arranged for putting into 
operation anyone of the sets (B.C, plates 6" dla, 
sieve plates 3", Tui-bo-grid plates 4*’ dia, and 
packed section 4" dia. x 18" high) complete with 
controllers and recorders for study of instrumental 
tion also glass or perspex sections preferably. 

29« A set ofI a) standard vertical effect evaporator 
(3 to 5 sq.ft, H.S.^ (b) long tube evaporator 
(3 to 5 sq.ft. H.S.) and (o) forced ciroulation 
evaporator (3 to 4 sq.ft. H.S.) to work as 
individual units or combined to work as multiple 
unit under vacuum with arrc^ngements for forward, 
backward, mixed and cross feed and with vapour 
bleeding with vacuum pumps, circulating pumps, 
condensers, entrainment separators, steam traps, 
flow meters, thermometers, pressure and vacuum 
gauges and steam generator; (a) and (b) to have 
arrangement to vary liquid level. 

30 , Standard vertical effect evaporator (8 to 10 sq, 
ft, H.S.) using thermo-oompr<=aslGn complete 
with all accessories and instruments and steam 
generator, 

31 . Unit for evaporation by radiant energy absorbed ^ 
the.surface of liquid under varying air conditions 
(temperature, velbolty and humidity) with air 
oonditiouer and circulattr, sourer- of radiant 
energy, velometer, payohrometer, photo-electric 
meters, thermometers (I .5 to 2 sq.ft, evaporating 
area). 

32 . Climbing film evaporator single tube (1^" dia x 10’ 
height exposed to steam) complete with condenser, 
entrainment separator, receivers, thermometers, 
flow meters, and steam generator with arrangement 
for varying height of liquid in tube, 

Mass Transfer Operations (Biffusional) 

33, Experimental wetted wall glass column for absorption 
studies ( 3 " dia. and 6' high). Complete with all 
accessories and measuring instruments. 



A* C 


A 


A, C 


B, G 


A 


A« B 
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34^ Experimental packed ^^lass ooirmn with faoillties tOTf B 

Quick removal of packin^rs f absorption studieil 
(3" die. anti 4' height of packings). Complete with 

all accessories and measaring iustrumontOc 



Experimental spray ch^imber- unit for air water 
interaotiun studies with different types of spreiy 
nozzles (one spray only). Complete with all 
accessories and measuring iustruments* 


A| B 


364 Flask shaker and thermostat for six flask for A 

coefficient studies 

37* Experimental packed glass columns (2" dia.xlO' paAiced A^ B 
height) with four typical types of packings for 
luquid- liqLUd extraction studies (complete with 
all accessories and. measuring instruments to use 
one column at a time), 

3S. Experimental Schiebel column (2” dia, x 10 stat*e9f C 

6" pecking height for each stage) or ’’Rotating 
disc, column for liquid-liquid extraction studie*^ 

Complete with all accessories and measuring 
instruments, 

39* Jacketted batch cura/continuous crystallizer A 

with helical cooling coil stirrer ( 9 " width ana 
10’ long). 

40t Experimental packed cooling tower with blower A 

and wat'^r circulating pumps complete with all 
accessories and measuring instruments (12” x 12” 
by 7' to 8’ height)- 


Meohanloal Operations 

41 , Jacketted and plain mixing tanks (8” x 10”) with A. 

different types of propellers adjkotabls- baffles^ 

inlet and outlet for flow of liquids (two tanks 
eaoh type). 

42, Experimental plate .and frame press with one A 

plate and 2 frames ( 9 " x 9 ”), full cake washing 

type complete with accessories and pump to 
transport slurry, 

43* Experimental single leaf vacuum filtration unit A 

with slurry tank stirrer, vacuum pump, filtrate 
receivers (20 sq, inches filterin^^ area on each 
side). 




07 


FT 



InetrOftnenta and Reoordere (for instrumentation laboratory) 

63 # ■ Bellow typo pressure indlcutor for gases 
and liquids, max, pr. asuro 2.5 '^S» P"'^* 
sq, om, (^3 iN'^s.) - 


64^- Bourdon tube presoure recorder (spring 
^riven) for gases ani liquids up to a 
^ax. pressure of 15 ^g per sq, cm. (with 
oiroular charts (2 Nos,) 


65 * recorder for registering control 

Variables like pressure or temperature 
to be used vrlth pneumrtio balance, pressure 
mange 0.2 - 1„0 kg, pen sq. cm, with 
lOO mm, socle, chart speeds 20 rara/hr, 

40 mm/hr, 

66^ /Tranaduoprs for process -variables 
" "'(24 Nos.) 

67 * Bell typ«" Indicating flow m«ter range 
100 kg, per houi'. 

68,^ •ilffer-n tial float indicating monom-^ter 

with an electrical 3 position contact device, 
scale 0-100 kgs. per hour pressure drop 0-03 mm 
of Hg. 

69 # Flow recorders (Ring b^ilunoe type) with manual 
and automatic selector switohr 


70* Differential pressure recorder, measuring 

range %)0 gim* w^ter gauge 30 oi.. chart, 220 V. 
50 cycles per o-cona syncLrcn ac- m^'.or dri-',e, 

8 h, 24h, 48 h, 7 days chart rotation, 

71. Position displacemont water maters for 
continuous measurement of flow* 


72 . Rotary piston volumetric meter vdth setting 
register and chut off vaivt-. 

73. Nutating disc total flow indioviting meter, 

74. Manually adjusted, indicating potentio-meter 
with built in standard cell circuit for use with 
thermocouples (2 Nos.) 


C 


C 


A, C 


C 

A, C 
A, 0 


€ 

0 


A 

0 

A 

A 
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75* lUllivoltmeter pyrometer to be used 

with thermocouple jimetion, dial 
calibrated for direct reading of 
tempera*ur<3 retK* 0-^00 0, (The 
ocQ.ibratlcn is with r nferenoe to cold 
Junotion at room tempe ruture In troploed 
countries) (2 Itoa.) 

76, Freolslon measuring Thompson Bridge 

to be used with a platinum resistance 
thermometer. 


77. Badiation pyrometer, Mar.. Temp, 
li>00 C with tleotrioal vutput. 

1%% Optical pyrometer filament type for 

measurement ol tempereture upto I500 0 

by manxxal adlustmerit, 

* . 

79« Potentiometrio recorder single channel, 

senalti-vity full range - t to 0 to + 10 mv, 

28 cme, scale, chart epe<Ad.B 5 mm/mtn, and 
two other speeds, 

60« Precision temperatuiv recorder, 
potentlometric type5 senalttvlty 
0 to 1 mv, Pull aoa?e of 25 cm, chart 
speed 25 

81, Multichannel recorder with two Independent 
recording channels e&ch with automatic 
selector switch for 1 channels. 

-^2, Air and gas hygrometpr for dew point 

temperatures « lo to +60C (continuous recorder)* 


Automatio oontrolci 


33« Pheumatlo oontroller with vajusiuble 

proportional banu (P action), reset time 
- action) aid the rate time (i>~aotion) 
all the three antiona iadependantly 
adjustable (3 Bos:) 


84, Bleotrloal proper iionj^l, derivative and 
Inte^al controller with magnetle 
amplifier and wervemotor. 


85* Amplifiers for ute with transducers (C Nos,) 

86.'”' Diaphragm control volv®, air operated 

to be used with pneumatic o mtrols (12 Nos,) 


A 

A 

a 

9 

A* 0 

A» e 

a 

c 

0 

0 

A 

C 



-145- 


% 1 * 


w 


874 Butterfly vnlvr to bf used with 
electrioal controls (2 hos.) 

884 Parabolic prcfil<-' v^lw to b<^ used as a 
final c^ntr^l <■ l.^m- iit f^r contr<jlling 
flow of liquids (2 Nos.) 

89* Pneumatic force balcJnce to bonvert pressurea 
or difi'erentic.1 prescuree into 0.2 to 1 kgm* 
per sq, cm, steady output pressures for 
pne>umajbto ccntrol (2 lios.) 

Aooessoriesi (for Instrumryntations) 

90 Preasur^e Bi ul unit) 


91'i 

92. 


^ kg. p 

“■•r sq. cm. 

76 

mm 

z 




152 

mm 

2 




229 

mm 

2 




305 

ram 

'2 

5 kgm. 

per oj . 

C'ClL « 

7'* 

mm 

2 




152 

mm 

2 




229 

mm 

2 




305 

mm 

2 

10 kgm. 

per 30. 

om. 


mra 

2 




152 

mm 

2 




229 

mm 

2 




305 

mra 

2 

25 kgra. 

per sq. 

cm. 

76 

mm 

2 




152 

mm 

2 




229 

mm 

2 




30 

mm 

2 

Vacuum 

gauges 0- 

-75 om.Hg. 

76 

mm 5 





152 

nm \ 

28 




229 

mm } 





305 

ram \ 


yerniex 

reading 

manometer 

(2 Nos.) 



U-tub' manoiTiet rs .vith sct.l? c:nd 

■^pan--'! (24 Sos.) 


93. w-’i^^ht ejaUfj:'^ for callbr-.tian of 

pr^sour^ with a standard gauge, 

94, V/^t gds m-'t-T v.'ith tjtal fl<^ indioutors 
(4 Nos.) 


"lU 

c 

c 


c 


A 


G 

A, B 
A 

C 
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93* Platinum realetanoe thermometer probe, 0 

96, 0«« thermometer f^or oallbration of 0 

other thermometera, 

97* Beduoing valvea to give oonetant pressures 4 

upto k^om, on the down stream side(6-No8,} 

9d, Beduoing valve to he i^isialled for ensuring 4 


constant pressures In the range of 0,2 to 2 kg/om, 
for pneumatic oontrcls (4 Nos.) 

99, Differential preasum Indlootors, 900-tain, 

W,0, 2 Noe, each (4 Nos,) 


100, Eleotrlo furnace^ mc^xlmum temperature 
1800 C, 30 X 60 X 30 oms. furnace 
'tiorking size, 

101, Compressor for pressures upto 5 kg/cm, 
with storage tank, to supply oomproaaed oil 
free sir for all the pn^^umotlft oontrolo'in 
jpre < >eas--aantrcJLs l^iborstoi;, , 

102, Time switohesy maximum breaking oapaoityi 
6A| 25OV) A,G, single phose, different 
types (12 Nos,) 

103, Vsriao transformers! ) 

8 A single phase 220 volts (6 Nos,) | 

15 A single phase 220 volts (3 Nos,) | 

5 A three phase 44^ volts (5 Nos,) | 

10 A three phr-ce 440 olte (3 Nos,) J 

104, Voltage stabilizer 1000 watts 

^uels Equipments 

105, Precision Bomb Calorimeter with fUll 
temperature compensation (2 Nos,) 

106, Thermometera (Bipokmann) (4 Nos,) 

107, Jankers Oas Colorlm-’ter with all subsidiary 
•qulpment and spar« meter, 

'O8. Hempal Oas Analysis Unit, complete 'with spares 
for all glass parts and magneto^^spark Unit, 


As 

0 


A 


A 

4 

AnC 

0 

0 

a 
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W 


07 


M* M « 

109. 

Redwood Viscometers Mo,1 and No,2. 

(2 No, each) 

A 

n». 

Flash Point Unit 

Pensky Martin and itbel (2 Nos: each) 

A 

111. 

Ovens for ash and Moisture (2 Nos.) 

A 

112. 

Calorimeter for determining Heats of 
mixing and Heats of Reactions (2 Nos.) 

G 

Service Workshop Bcuipment 


113. 

Prpcision lathe 

A 

114. 

Gap-bed lathe with milling attachment 
(6" centre) 

A 

115. 

Power Hacksaw Machine 

A 

Hi*. 

Pillar Drilling Machine 1" capacity. 

A 

117. 

Shaping Machine 

A 

118. 

Bench Grinder 

A 

119. 

Pipe bending machine (2” capacity) 

A 

12c. 

Sheet bending machine (30** wide for 10 gauge 

m.s, sheets) 

A 

121. 

Gas welding equipment (one set) 

A 

122, 

Electrical Welaing Unit? 

a) For spot welding 

b) For Arc Wv.'l iiUv- 
(one set each) 

A 

123 . 

Variety of workshop tools and portable 
electrical tools (as available). 

A 

General Service Facilities 


124. 

Air Compressor (2 Nos ,) 

A 

125 . 

Vacuum Pump (2 Nos.) 

A 

Process Equipment 


126 . 

High Efficiency Fractionating Unit 
(Gloss with stainless steel packings) 

■ 
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CD-12)---0)— 

127. Tubular Flow Eeantor (with tubes 3 oraa, and B, C* 

4 onis, i.d., 30,"^0 and 90 oras, long - quartz/ 
stainless steel.) Complete v'd-tb all 
aooesaorieB and tubular furnaoe up to 1000°C 
with temperature control. 

126, Fluidized bod reactor (with 4 cms. i.d. and A, B, C 

200 cm. high s.s. tube) with heating unit 
cyclone separator and compressor. 

129 . Glass assemblages with interchangeable A 

glass joints for preparative chemistry 

for oxidation, chlorination, sulphoration, 
nitration, distillation and absorbtion etc. 

130 . Autoclaves 250 c.o. ani 50 O c.c. with C 

stirring and electrical heating up to 600<^C 

100 pslg. (one '•>ach) 

Accessories and Instruments (for laboratories) 

131* Thermostatic baths ( t 0 . 05 *^) (5 Nos.) A, C 

132 . Magnetic Stirrers (4 Nos.) .A 

133.. Vartac auto-transformers (3,4,8,10,15 ibnps) A 

ft. 

134 . fieotifiers for single phase (220 volts) A 

(4 Nos.) 

135 . Veloraeters (3 Noe.) C 

136 . ■/'■•-t Gas meters (3 Nos.) O' 

137 . Dry Gas Meters (2 Nos.) & 

138 . Rotameters (different ranges for A-i 0 

liquids anc. gasses ,12 Nos.) 

139 . Gtroboscopes ( .ne with photographic attachment C 

(2 Nos.) 

140 . Voltage Stabilizers 2 k.w. (2 Nos.) A 

141 . Photomicrographic equipment (one set) C 

142 . Viscometers* different typ^s (other than ostwald) A, C 

(one each) 

143 . Gas cylinders (12 Nos.) C 
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Drafting maoliine 


Galculutii^I^ucbiC '.-^ b=.n-. opsrat&l't2 NcaJ 

Galoulati]^Machine Bl«otrloally operated. 
High Vactuira Equipment (l set) 

Drying Ov^: - electric (6 Nos.) 

Balances-^ngle Pan (2 Nos.) 











152. Rough Bal#oes (vBxlfUB oapapities)^XiP - 4 ^^.^ 

153 . Stirrers, ISlectrical, variable speeds (6 Kos,) 

t54, Taohometeqps - Indicating type (4 Nos.) ^ ■ , J 

155 , Taohomete'V - Recording type 
156 ^ MioroscopbB (2 Nos.) 

157 , Mlorosoope, Travelling (2 Nos,) 

158 , Misoroscbip Metallurgical b ? ' 

159 , Psyohrom^rs (4 Nos.) ‘ ... . 

160 , Thermocouples with dial indioators-(6 Nos,) Ij,-: , , 

161 , Reductlon'^Gear Unit (6 Nos-) , ^ 

162, Time swlt|ihes (l2 Nos,) ^ 

163 , Sun-vio .of similar type controls (12 Nos.) 

165 , Stop-oloc^s/stop-watohes (12 Nos,) . , 

166. Tubular ^.eostats (24 Nos.) j . 

167. GOndInaibfe Units - 2 tons capacity ( 2 ^ 0 S.) 

168 , Analytlolg. balances (6-Nos.) ^ 

169 , Selectndjelectrioal measuring ins^t^^ts^ (50 N^-) .. 

170 . Eleotrlpal-Multimeters (2-Nos.) 


% # 
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XTT" . .. 

llill^Xe* end tapes (20 Noi») 

ink Umlpit^te ohromatogVapbio Unit* 

ilii' ijHHMMi P<>tenf9onetqys with standard 
SMvano«i4«»* 




>7% 

2 



recorders (3 Nos*) 

rfators (2 lios*) (PhsIfo-eleoWio^ 
i^cs-^ensrator Unit 


4l|b Itol0»«iif« (kwh) (4 Noa*) 

fftb Wn^iotkiot 

fl% %I^MOope 

nm9 frojsotor 
tf||§ printing* saohtne 

f9k0 Instruments (P sets) 

f69* t«fB«^interfsoisl Tension Apparatus 
tAI* fWMNi dit^tlig Owens (2 Nos*) 

167* Photogrsphlo equipment (l set) 

fd8s Counter 

l8f • Asi^Ofltte Oomputor 

ffd* foisronraph fieoordlng 

m* mmh Thermometexa (3 Nos*) 

f9lt 9o9id4tivlty bildge, cells ^recorder 

fjlln Sotsigr Vacuum Pumps .. 3 

t94e 90f^le Compressors (2 E*P») ~ 2* 


i 

4e 

a 

f 

A 

A 

A 

A 

A 

§ 

0 

A 

9 

i 

' «. 

'Jli 

0 

4 

0 ’ 

A 

4 . 



193* J-ot air torch for plastic welding 
19^, Platform scales (l owt) 2 


Central Facilities in the Institutioo to be made 
available for the Chemical En^^z:. D.~ptt« 

Infra-red spootro-photometer. 

Ultra-violet " 

Spectroscopic equipments 
Computor Sarvices. 

Glass Blowing 
Instrument repair service. 

General Workshop Services. 
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Appendife IX 


LIST OF •.SftTJIP:.;:i-NT jU'.'D BTSTEUME'NTS required for 'THE VARIOUS 
ELEGTRTOiiL ENGINEER LAB OR ASSIES FOR Ur^LER GBADUATE 

dOGRSEg r" 

SYEBOLGs 

A » indigenously available. 

E = Items \o be assembled by colleges 
C - Iter.iS to be imported,. 


Basisi 'riree Icbor■>tory ocurses? 3 Hours week each 
for one year, 6o students for each course^ 
1'’ Groups each of 15 students. 


Eleotronics (Seryjoe laboratory') ; 


No, 

Item 

Quantity 

Category 

1. 

R.L.C. B3:'idgo 

1 

A 

2. 

• Tube Tester 

1 

A 

3. 

Transistor tester 

1 

A 

4" . 

E.Gn. Oscillate 

S , 

A 

5. 

■ Beat 5'requency Oeci lla.rors 

2 

A 

6^ 

'"T'aouum Tube Vol-omcters 

6 

A 

7. 

R.F, Osoill&ix)r ’ 

2 

A 

8. 

Regulated Power oupplieis 
(300 V) 

• 6 

A 

9. 

Regulated Power suinjj.lps 
(25 0 

6 

A 

10. 

Gathode Ray Osc ilD.ograph 

S1 ngl e b e am (I . F '] 

6 

A 

11. 

A.F. Output meter 

1 

A 

12. 

Wide Range Milli-.-olxraeTer 

2 

A 

13. 

Multimeters 

6 

A 

14. 

L.G. Voltmeteis. Varioue Valnos 

24 

A 

15. 

I) .0 c Mill:, mete'-s ■ variov.r. valves 

24 

A 

16. 

Electronic Switch 

6 

A 

17. 

'IDOuble beam t'ec illo'p^eph 

1 

A 

18 

Substitution boxes I .vid 0 

24 

A 

19. 

Soldering guns 

6 


20. 

Misoellaneous iteir.-; 

As required 

A 



1 


A.C, Motors dr iron D.C, ~~ 
Gp.nftrator set 250 V, 40 KW, wit^i 
control gsar &n'd panels 


Silicon or Selpnium type rectifier ' 
of tiie same rating | 

A.G. Motor driv'^n D.C, J 
Genera-oor aet, 50 volts, 100 j[ 
A v/ith control gear and panel f 


1 TTnit 


Silicon or Selenium type 
rectifier of the same rating 


1 Unit 


Two sirailar coupled shunt raachlnes 
with at least 20/o compounding 230 volts 
upto 5 K.W. provided with f-ield 
regulators etc. One provided with 
suitf-ble starter 

Two similar coupled shunt machines 
230 volts upto 5 HP providedwith 
suitable starters and field 
regulators exo. (one of the machine 
to be provided with dyniimometer 
fittings) 

Self sturtinf.; synchronoas-motor 
(400-vol‘jS, d-rdasn) driven compound 
generator 23 " volts', 7.5 K.W, 
proviurd vd.th ^ry starting 

and control gears 

Two simil,.-.’ coupled P.G. series 
raaohineo 230-volts upto 6,5 H.P. 
provideu ..ith suitable starter. 

Field re ^ detacnabl© flyy 

wheel, drura controller etc., with 
overspeed protection anu loading 
arrangement s. 


1 Set 


1 set 


1 Set 


1 Set 


7» 3*Phaso 400 volt 5 H.P. slip 
r i n g nduc 11 o n motor complete 
with st.-'.rter, coupled to a 

230 V. P.C. shunt generator^ 1 Se^ 


8, 5 E,P, D.C, compound motor 

230 volts with briike drum, with 

starter and field regulator 1 A 

9 , 3 H.P, D,C. Series motor with 
brake drum with starter and 

over speed protection. 1 A 

10, 2 K.W,, 23 O-V Amplidyne coupled 

to a D.C, shunt machines 1 Set A 

11, Synchronous Generator 4 OO volts,. 

3 phase, 50 cycles 5 "fco 7»5 KVA 
coupled to a suitable 230 volts, 

D.C, shunt motor the D.C. side 
to be provided with dynamo¬ 
meter fitting, 2 Sets A 

12, Induction Motor Cascade set 
comprising a 3-Eh, 400 V, 

50 ops slip ring Induction 
Motor upto 5 H.P. with starter 
and auxiliary equipment an 
auxiliary motor, coupled to 
23 O-V D.C, dynamometer - 
preferably a 4/ni/c set 

the 4th machine being a phase 

advancer, 1 Set A 

13* 3-Phase 4 OO volts 50 Cycles 
upto 5 H.P. cage induction 
motor with stardelta starter 

and brake drum, 1 A 

14. 3-Phase 400 V, 50 cycles, 

1500 r,p,.m, 5 H,P, double 
case induction motor with 
auto-tronsformer stcirter, 

bral^ng arrangements etc, 1 A 

15 . 3-Ehase 400 V, 50 cycles, 

5 H.P, slip ring Induotlo 
motor with resistcjice starter, 
dynamometer at one end and 

brake drum at the other end, 1 A 

16 . 3 Phase 400 V, 50 cycles 
variable speed commutator 
motor of the schragn type writh 
p,f, adjustments, upto 7 H,P, 
with tappings brought out and 
equipped with suitable starter 
brakedrum. 


1 


A 
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17. 3 phase 400-Y 5 H.-P. 50 - cycles 
squirrel cage motor with starter 
wound for winding study and, 
suitable for conn^^otion as pcle 
changing motor with brakedrum. 

18, 3-Phase, 230-V, 'i h.P. capacitor 
start induction motor with brak<^drum 

19. 230, V, 1 HP single-phase 
replusion motor with brakedrum 

20, 230 V, 1 HP universal motor witb 
br'-,kedrum' 

&1» 7.5 HP Generalised ifechine 

coupled to a H.C, machine, 
with auxiliaries (O'illffiG) 

22, Single-Phate. transformer 230 V 
50 -oycles, 2 to 3 KYA, 1/1 Ratio 
with facilities for aectionali- 
sing both primary and scoandary 
in two equ::.l halves & provided 
with taping ,it 86 . 6 p on one side, 
suitable for Scotr connection. 

23 , Single-phaso 230/0-270 V, 

50 - 0 ycles 5 variao 

24 , 3-Phose, 25 -A, silicon o>.ritrolled 
rectifier unit for rectification 
lnversi>:n and frequency changing 

25» 3 Phase 400/0-450 50 cycles 

10 KVA var-i e 

26, Single Ph.;.se 230/0-270 Y, 50 c/b 
3 KVA V-riac.' 

27 , Moving Iren Voltmeters 

28 , Moving Ii'ji'i ju-ara.--t,ers 

29 • S ync hi' 0 s c c pe s 

30 , Recording ivmmetrr 

31, Racirdinq Voltmeter 

32. Recording w.attmete-r 

33. C.B.O, bean 'Tltb D.C, to 

10 K O/s with long persistance 
sprnen arid electX'^nio switch. 



1 A 

1 A 

1 A 

1 A 

1 Set A 


6 Nos, A 

3 A 

1 Unit B 

3 A 

6 Nos A 

12 A 

12 A 

2 A 

1 G 

1 0 

1 C 

3 C 


- 156 - 




34 . 

One motor driven camero attachment 
with adapters for various types 
of oscilloscopes. 

■ 3-1 

■ 

C- ' 

35 . 

Circuit Breakers for different 
laboratory circuits. 

L.6. 

A 

36. 

Single pole, double pole triple 




pole knife switches and iron 
clad switches for the various 
equipment'in lab. 

L,S, 

A 

37 . 

Switch board panels of various 
sizes vri-th wiring cleats and 
accessories 

L.S, 

A 

38 , 

W'ire wound rheostats of various 
ranges (from 100 to 1000 Watts) 

50 

A 

.. 39 . 

3-Phase Choke 

1 

A 

40 . 

Megger 500 V and 1000 V 

• 1 eaeh 

A 

41 , 

Bridge Megger 

1 

A 

42 , 

Earth Tester 

1 

A 

43 . 

Stop Clocks 

6 

A 

44 . 

Tachometers 

9 

A 

45 . 

Energymeter (different types) 

6 

A 

46 , 

C hrono.^c ount er 8 

3 

A 

47 . 

Terminals iiruss Screws etc. 

L.S, 

A 

CD 

• 

Stroboscopes 

2 

A . 

49 . 

Clip-on ammeter 

2 

A 

50 . 

House Wiring demonstration panel 

2 

B 

51 . 

Automobile electrical equipment panel 

1 

A 

52 . 

Demonstration units and models 

L.S. 

B or C 

53. 

Battery charger and accessories 

1 Set 

A 

54 . 

Torque meter 

1 

C 

55 . 

Point-on-wav“ switch 

1 

C or B 
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1. 

2. 

‘ 3. 

4, 

55. 

Torque-r.ngle recorder 

1 

c 

57. 

Different t\p'^s cf transducers 

L.S. 

c 

53. 

Taoho.'^fenrr' tor vn tii recorder 

1 

c 

59. 

Ac c e 1 e r 0 me t RT 

2 

c 

60. 

pjrtaDle D.O. Moving Coil AmTORters 
of various ranges. 

50 

A 

61. 

Portable incving irooi ammeters of 
various ranveB, 

50 

A 

62. 

Portable D.O, Moving Coil -/olt- 
m^ters of v'-.rious ranges 

50 

A 

63. 

F;""t;.:,iu.-. ir.n voltmeters of various 
ranges. 

50 ■ 

A 

64. 

Portable theromoo-'.uple & net wire 
metorSi 



* 

junmeters uid Voltnieters 

6 

C 

65. 

Beorifier typo meti'rss Ammeters 
and Voltmet::^3 

6 

A 

66. 

Portable dyn;..nomet6r wattmeters 
ujjf single pli-ise of -various voltage 
and current, ratings. 

10 

A 

67. 

Porta j'Le d,v n;„moraetur wattmeters 
upf single idiase of . various voltage 
ana oior^nnt r.'-;tin'''S nreoisic.i type, 

' 2 

C 

68. 

Portable DynamomRter '.Yattmeters 

LpP ?lr-gl<: p;-..0R cf various voltage 
and current r'-iiings. 

8 

A 

69. 

P>rt-,:P.u Lya,un-).omet---r V/attmeters 

LPP sx.nglr pb. .30 of variwus voltage 
and ouri’ent ratings preoislon type. 

2 

C 

70. 

Purtablt, ,3~pn..iSR wattmeters of 
’/aricuo curreat ;aid voltage 
ratings. 

6 

A 

71. 

Single ph.c.se portable power, fao-tor.^^ . 
meter. 

1 

A 

72. 

3 PhE.s ■; portable pewer factor 
meter,. 

1 

A 

73. 

i''r?Q.uenoy net ere 

2 

A 
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1 . 


2 . 




4 


74* Phasa sequence -indicator 

75. Sound le-vel meter 

76 . Belays of difrer^ot types (over¬ 
load inverse time, earth leakage, 
reverse power, thermal, differential) 

77 . Portable relay testing unit 

78 . Model transmission Line 

79* Miniature circuit breakers 

80 . Models of power stations 

81 , Cut-away specimens of cables 

82 , Miscellaneous items like suspension 
insulators, shackle insulators, 

83 . Phase shifter with 4 OO-V, 3 Phase 
stator and 230-V single-phase rotor. 

84 * Single phase variac 230-V input 
and 0 to 27 O volts output 

85 * 3-pbase induction regulator, 

3-phaae, 50 O/a, 

86, Electrical Calculator 

87 * D.C, NETWOEK Analyser with six 

generating station elements, 

88, Positive, negative and zero 

sequence voltage and current filters 
and meters. 


1 . A 

1 C * 


1 Set 0 

1 No, B or C 

1 Unit A or B 

L,S, A 

L,S, A 

L.S, A 


L.S-, 

2 

•a" 

1 

1 


A 

A 

A 

A 

A 

B 


B 


89 . Special relays 


L.S, B 
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Gircuits Laboratory 


3. 

No. 

Krimc 

Quantity 

Category 

1. 

-hiicionii.i C/£i0i-Lo 

6 

A 

2. 

Double Bsc.m Oooilloscope 

2 

A 

3. 

A.P, Signal (Generators) 

(Sine/Square) 

6 

A 

4 * 

wm ' B 

8 

A 

5. 

altimeters 

8 

A 

6. 

Votlraeters 

12 

A 

7. 

Ammeters 

12 

A 

8. 

A.C. Milivoltmeter 

2 

A 

9. 

D.C, Milivoltmeter 

1 

A 

10. 

3 i ngl e. - plaa v.'a 11 me tors 

4 

A 

11. 

oingly-phaso Wattmeters (LPP) 

2 

A 

12, 

NLC Bridge 

1 

A 

13. 

D.G. jReguli.+.fed Power Supply 

2 

A 

14. 

Dec-: ie Pesiatanoe Boxes 

6 

A 

15. 

Deocie Oapaoitanc 

6 

A 

16, 

Vari ab 1 e Indueti or. 

2 

A 

17. 

Phase SfHiuonce Indicator 

1 

A 

18. 

Pulse Generator 

1 

A 
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i c-iiio; Xntciicc 30 students in communicutton 
Engineering 15 -^itudents in a Batohj 3 hours/ 


MICROWAVE LABOBATOR'^ 


1 . 

X-Band Microwave teat bench 
includin.;; , attenuator, 

slotted-line, SW detecicr. 

4 Ros. 

2. 

Waveguide components (Bends, Twist 

Tees, Directional Couplers, Moveable 

Shorts, Loade, Screw Turners, Phase 

Shifts), 

Lump-sum 

3. 

Cavity Wavemeteia (different types) 

4 

4. 

Bolometer (Microwave Power Meter) 
with Bolomcoer olements (different 
types) , 

2 

5. 

Microwave amplifier (trav^^Hing wave 
tube), 

1 

<5. 

Microwave signal generator S, band 

1 

7 . 

Microwave signal generator X-band 

1 

6'. 

Klystron Power Supply Unit. 

'4 

9 . 

VSWR Meter 

4 

10. 

Square 'Wave Generator 

2 

11. 

Ferrite Isolator 

1 

12. 

Clroulatcr 

1 

13. 

Me-ters (voltmeters, Milliara-meters, 
Mioroam-roeters) „ 

L.S, 

14. 

G.R. Unit Ocoillator (iiff. frequenoieG') 

4 

15. 

G.E. Power Supply Unit (for unit 

Oscillator), 

2 sets 

16. 

Coaxial Slotted Line with all components 
wavemeter. 

2 sets 

17. 

Precision attenuator for x-band 

2 

18. 

Variable Galltratf^d attenuator for 
x-b and 

2 

19. 

Sectoral horn 

2 

20. 

Pyramidal horn 

2 
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21. Consumable stores and oompcnents, 
(Klystrons, crystal detectors, 
tunable probes, bolometer elements, 
crystal mounts, Boloraeter-mounts 
klystron mounts, coaxial cable 
BNS 0 .’•nnectors varactor diodes, 
ferrite r-jus un^ sIl-^ss, microvvave 
dialectric materials, brass and 


copper sheets ^^tc. L.^. 

22. Multimeter 3 

23. VTVIi 3 

24-» Magnetron with associated 

magnet & line pulser 1 unit 

25. VHF- Bridge 1 

26, Eatio Detector 1 

21, Ecflectometer 1 

28, Z-meter 1 
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ioNTHOLS 


No, Name of the Item. 



Quantii 


1. 

Constant voltage transformer 

3 KVA, 230 V 

1 

A 

2. 

400 C/s supply aouroe 
a) Uotor generator set. 

1 

A 


b) Foirer Oaoillator, 

1 

A 

3. 

Low voltage L.C. Power Supply 
(0v50 V, 0-100 mA) 

2 

A 

4. 

Variable Begulated DC Power 

Supply unit 




a) Transistorized. 

2 

A 


b) Tube 

4 

4 

5. 

Low Prequenoy Oaoillator 




(O-OOl to 1 Kc/s with different 
wave forms) 

2 

A or B ' 

6, 

V.T.V.M. (Uultlrange, 

4 

A 

7. 

Osoillosoopes low frequency 
high persistanoe screen 

a) Single beam 

2 

C 


b) Double' beams (with recording 

arrangement) 

2 

C 

8. 

X-T Recorder 

1 

0 

9. 

Wave Ajialyser^XAQW_£ceflUflnQy^ 

1 

c 

10, 

>ljOW--f:£aa.ucQoy Phasemeter 


B 

- 11. 

D 1 fferenoeAmplif 1 er. 

i 

B' 

12. 

Chopper Stablized D-C Amplifier. 

2 

A 

13, 

Servo amplifier with phase shifting 
network 

2 

A 

14. 

Uagnetlo Amplifier 

1 

A 

15. 

Analog computer Demonstration 
unit 

1 

A 




16. Eleotrolytioi Tank* t 

17> Desk oaloulator 

Eleotrloal 1 

16* D.O* Position C<mtTol Unit 1 

19* A.C, Position Control Unit 1 

20* (a) Ifodulators. 3 

(b) Demodulators. 3 

21. Ampltdjme Smt 1.0 K.W. 1 

22. Double obtinneX Time buse recorder 1 

23* Servo Analyser with soope* 1 

'M* 'l.F, Phase Shlftlnt^ Unit 2 

23* Hydraulio Position Control 

Demonstration Unit t 

26, Synohros 

(a) Transmitter 4 

(b) Control Transformer 4 

(o) Differential Synchro 4 

(d) Besolver 4 

27* Servomotors 

(a) A.O. (5 to 100 w) 50 o/s ts 400 c/s 6 

(b) D.C. (5 to 100 W) 3 

(o) D,C. Split fi^ld (5 to 100 W) 3 

26. Decade Besistunce Box 2 

« 

25« Deoade Capaoltanoe 2 

30 . Deoade Inductor 2 

31* (a) D*C. Mllliammoter 4 

aVc« liicr^oltmeter^ 1 


B 

A 

0 

0 

A 

A 

t 

9 

9 

A 

0 

0 

0 

c 

0 

9 

C 

C 

A 

A 

A 

A 

A 
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^LFiCTBIOiO* iPBlCSHOP 


«>«r . • 

No, 

Name 

Qnaatitgr 

Oategoxy 

1. 

Lathe 


A 

2 . 

Vertloal drilling maohlne 


A 

3. 

Sleotrioal band<>drlll8 

aix 

A 

4 . 

Ooilwlnding mbohlne 


A 

5. 

;8heet bending maohlne 


A 

6. 

Printed oiroulta Fabrioation Unit 


A 

7 * 

Orlnder 


A 

8 , 

fienoh Vloo-and Tools 


A. 

9. 

Orowler 


A 

10. 

Notohing Preaa 


A 



aSR 0I;/NA -4' ^G£ Ain Ft 


3-dim smoke,tunnel 45 x 45 x 90 ct 1 l.I.T.K. & 

X «jL V. 5c 0 3 < 


(a) flood iignts 
(h) manometer 
(o) multimanomator 

(d) strol-otac 

(e) 5 KW motor Il*G* 

(f) 5 K» rectifier 

(g) blower 

(h) smoke generator 


Can be impro^rised looally 


Indii^onous Jib 11 Xooxe 


Phillips 

'virloskar 


Bejaj 

Vblf Tools 


It I„Sc t3, 


k* 99 am X so m X ISO kph vL'X. (vri.nd- 1 


..■(a)‘'^ft'd'%innel^,>alanoQ (lueobl I Indi.gG 

(o) wind tunnel biilaiace (str, i^age) 1 NAJi^B-, 
(o) alcromanometer (projecti.cn) l . .„Jn,digc 


tunnel) I.I.SatB.'- 

iJ-A c,L-,Bj 

'lueobl I Indi-gonoas Can bo made locally 


(d) multiraanometci 


1 -...Indigc-route- 
IlSOt 

1 Iir*T,!:y‘ 

I-I.Sc/ 
jiAl- 1 B 


Can be made locally. 


* minimum requirementj IlSo - Xndia .1 Iiistitute of Science; M X- - National 
Aeronautioal LaboratoaT" 

I- Indigenoua* IITK - Indian In^ :ituae of looiinolog"/, ' 

P- Foreign, IIEP. - Tata Inutitutc of Fundamental Racccrcl. 










2 F 



Kirloalcar 

« 

Andhra & Punjab 
Bajaj 
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11 " ..-sr... I >! 4 1' - 5 . 1 .rs 


(j) platinum wires 

(k) tungsten wire 

(l) avometer 

1 

F 

F 

I 

Phillips 

(m) miorosoope x 50. 

1 

I 

Lawrence & Mayo Native Inst 

(n) miniature soldering iron 

2 

r 


(o) micrometer heads 

6 

I 


9 15 cm dia. or sq. shook tube 


I 

Can be made locally. 

(a) recording oamera 

1 

• F 


(b) Hlvao pumps 

2 

I 


(o) Moleod gauge 

1 

I 

Gan be made lorally 

(d) pirani gauge 

1 

I 

n » 

(e) pressure transducer 

ID 

I 

NAL 

-•ID. Water table for Ifydraullo Analogy 

1 

I 

Gan bo made locally. 

'll.*11016shew Apparatus 

1 

I 

• II 

ik,*Re 7 noldo Transition Apparatus 

1 

I 

« n 





STRJC TORES 


1* 

Univeraal Testing Uaohines 





10 tons 

1 

F. Hungarian 


2.* 

Torsion Testing Maohine 

1 

F. Hungarian 


3.* 

Fatigue Testing Machine 

1 

F. Hungarian 


4.* 

Impact Testing Maohine 

1 

F. Hungarian 


5.<» 

Hardness Tester 

1 

F, Hungarian 


6. 

Creep Testing Maohine 1000 





kg. 0-400 oq 

1 

F 


7. 

6” Photoelastio Bench 

1 

Polarolds imported* Rest ean >a 




made in Lab.ITs, XITK 



(a) Loading frames 





-(b) Li^t source 





(b) Camera 


I 


8.» 

Resins for Models 


Bakelite Corp,. India 


9.^ 

(b)~S train Indicator 


NAL 


9.* 

(b) Sirltohing L'nit 




10, 

Strain Gauges 





*(a) Wire gauges 


NAL, Rohits, Banaras, 





IIT 



(b) Foil Gauges 





(o) Capacitance Gauges 


High tera-gauges to be 





imported 



(d) Photoelastio Gauges 





(e) Cement 




11.* 

Sxtensometer 





(a) Mechanical 

4 

Can be made 

in India 


(b) Electricals 

? 

Can be made 

in India 

12.* 

Dial Gauges 

36 

India 


1J. 

Prooving Rings 





*(a) Calibration 

1 

F Can be made 

in India 


(b) Other purposea 


12 
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“1 

1 • 

2. 

n 

TT— 

4. . 

■f— 



J 6, 

14. 

;iydr.- ulic Jacks 100-2000 

Ib-j. 

6 

in euoh 
range 

India 





1‘i. 

Miorometpra 

12 


India 





16. 

Magnotic Bases 

24 


India 





17. 

Vibration exciter 









(a) 5-10 lbs. 

2 


F 

Oan be 

made 

in 

India 


(b) 10 - 2a lbs. 

2 


F 

Oan be 

made 

In 

Indi e. 


(c) 20 - 10* lbs. 

2 


F 

Oan be 

made 

in 

India 

16. 

Oscillators 









(a) Audio frequency 

2 


India 






(b) 0 - 100 cycles 

2 


I 





19. 

Power Amplifiers 

2 


India 





20. 

Recorders 

2 


F. 





21. 

Multichannel Strain Re¬ 
corder 

1 


P, Digital 





output on 
oarda or 
tape requi¬ 
red. 


22. 

Al,alloy Sheets 




23. 

Steel Sections 




24. 

Braas Rods 




25. 

Load cells 



JAL 

26, 

Brittle Lacquer 



riTK} India 

27. 

?/Ioire Fringe Unit 

1 


Can be made loea.. 

2b. 

Displacement Pickups 

6 


NAL 

29. 

Voltage Stabiliser 

1 

I 


30. 

Travelling Microscope 

1 

I 


31. 

Perspex Sheets 


I 


32. 

Multimeter 

2 



33. 

Vibration meter with 
probe 

1 

F 




34» DialPotentio meter 6 

35» Sheet behding machine 1 

36 . Shearing Machine 1 

37 . Pivetting Equipment 1 sot 

38 . Flutter Tunnel 1 

Sheet Buckling Apparatus 1 

40 .* She-ar Lag and Shear Centre 

Apparatus 1 



PROPULSlOB 


30 cm I 90 cm X 250 kpb 




cascade tunnel 

1 

.1 


(a) 30 k-w motor system 

1 

r 

Kirloskar 

(b) 30 kw rpotlfier 

1 

I 

Bajaj 

(o) micromanometor 

1 

I 

irso 

(4) multimanometer 

1 

I 

Can be made loealiLy 

(d) Fortin’s Burometer 

1 

r 


(f) micrometer 

2 

r 


2 dim. smoke tunnel 5 om i 




100 cn X 150 oms 

1 

I 


(a) smoko generator 

1 

I 

rXTK 

(b) strobotac 

1 

I 

Phillips* 

(c) flood lights 

12 

F 


( 4 ) 5 kw motor D.O. 

1 

I 

tirloskar, BajaJ 

(e) manometer 

1 

I 

Can- bajQude- jLooeily 

(f) 5 kw Rectifier 

1 

I 

Bajaj 

Jet engine with axial 




flow compressor 

1 

F 


(a) dynamomet<-r 

1 

F 


(b) torque meter 

1 

F 


(c) thrust stand 

1 

F 


(d) manometer 

1 

I 

Can be made locally 

(e) fuel flow motor 

1 

F 


(f) instrumentation 


F 


centrifugal compressor 

1 

I 

Steel Plant. l*td. , Jmhajtv 

(a) instrumentation 


X 


(b) teohnometer 


I 
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* -T0- - ■ ^ ‘ t 3 r 4 - ' ■ 5. i . 


5. 

Detonation shook tube 

1 

r 

Gan be made locally 


(a) spectroscope 

1 

p 



(b) high vao. pumps 1 micron 

Hg. 

2 

p 



(o) pressure transducers 

10 

p 



(d) oBoilloscopes 

2 

F.r. 

Phillips, TIFB 


(e) recording camera 

1 

F 



(f) electronic counter 

(g) other instrumentation 

1 

F 


6 . 

Solid Propellant Grinder 

1 

r 



(a) Solid Propellant Mixer 

1 

I 



(b) Periscope 

1 

T 



(o) Hand Gloves 

3 pairs 

X 



(d) Gas Masks 

3 Nos 

I 



(e) Sieves 

12 

I 



(f) Crawford Bomb 

1 

i 

Call be made locally. 


(g) Thrust stand upto 50 lbs 

1 

I 


(h) Timer 

1 

-r 

L 



(i) Telescope & Binoculars 

1 

I 



(j) Pire extinguishers 

2 

I 



(k) Pyrometers Optical 

1 

F 


7. 

Liquid Pocket Motor 

T 

F 


8 . 

Combustion Chambers 


I 

Can be obtalred from old air r 

9. 

Heat Exchangers 


I 

Gan be made locally 

10 . 

Subsonic Eamjet Unit 


P 


11 . 

Exploded views of Engines 


I 


11 . 

Bcploded views of Bnglneera 


I 
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1 . i 2 . , 

HIH'HRHi 


1 



S Y S T 

E M S 



1,* Airspeed Indicator 

2 

F 

Gan be made in India 

2. Operational Amplifiers 

6 

F 



3. Anology Computers 

1 

F 



Accelerometer 

2 

F 

Gan be made In India 

5.* Turn and Bank Indicator 

2 

F 

11 

ft 

6 .^ Gyro Compass 

1 

F 

11 

If 

7.* Altimeter -- 

2 

F 

ff 

H 

8 , Selsyn Transmitter, Eeoelver 

6 

F 

II 

IT 

9** Directional Gyro 

1 

F 

n 

rt 

10.* Rate of Climb Indicator 

2 

F 

If 

It 

11, Air pressure transducers 30 to 





600 raph 

2 

F 

II 

It 

12, Position transducer 

12 

F 

tt 

tt 

13* Acceleration transducer 

2 

F 

It 

If 

14. Temp, transducer 

6 

P 

n 

11 

15 » law meter 

2 

F 

n 

ti 

16. Tele metering equipment 

1 

F 

tt 

If 

17- Precision Manometer Hg, 

2 

I 

Can be made locally 

18 j__ J^ac ft .Jfe ter' 

1 

P 

Can be made in India 

19 . Artificial Horizon 

1 

F 

Can be made in Lidia 

20. Electronic Counters 

1 

P 

ft 

If 

21, Booster Fuel Pump 

1 

F 

Can be obtained from 




rejected aircraft 

22. Fuel Plow meters 

1 


It 

ft 

23 <. Typical Control System 

1 


It 

It 

24 .* Engine Propeller Test Big 

1 


n 

ft 

25 * Typical Hydraulic System Layout 

1 


11 

II 

26 ,* Typical Pneumatic system Layout 

1 


tf 

ti 

27 .* Oleo Pneumatic Shock Absorber 

1 


M 

IT 





2 


GENEBiU:. AND 5UPP0ET FACILITIES 



Precision Lathe 4’ ^ed. 

.i 

I 

HMT, KiriOskar 

C 

Woo6 Working Latae'4’ 

i 

T 


-> » 

General Purpose Lathe 4’ 

1 

I 



Jewellers Instrument Lathe 

i 

r 


t:: 

.y * 

Vertical Drilling Maohi" 

l 

r 



Tool Grinder & Buffer 

1 

I 


( 

Milling Machine Uni^ersa-M 

1 

I 


a. 

Spot welder 

1 

I 



Arc Welder 

1 

r 


^0.:, 

Gas Welding set 

1 

T 


1 '1 , 

Stainless steel Sheets, Vic 


r 


'; 2 .. 

CM Steel Sheets ^ "bars 


T 


1 "tj 

Miorometers 


T 



Calipers 


r 


'' ^ 

Surface Plates 


r 


. ' r 

Band Saw 


I 


1 '*' 

.^■/’'ta'^'le Sander 


T 


♦ 

Circular Saw 


r 



Drills ■■ 


L 


20. 

Milling Gutters 


I 


O j 

'-• ; -ff 

Metal Gutting Power Saw 


I 


2 if^ . 

Vacuujt Tube Vaiti-eter 

1 

I 


£3, 

Standard Cells 

2 

L 


24. 

Ammeters 

6 

-I- 


25 c 

Voltmeters 

6 

I 


26. 

Planimoters 

2 

I 



Variao transformers 

3 

t 




28. Desk Calculators (Eleotrical) 

29 , Precision potentiometers 


3 Facit - Madras 


6 India 

30 . Lathe Surfacing sliding and 

Bcraw cutting 6' 11 

31. Nibling machine 1 I 

32 . Hydraulic press 100 ton 1 I 

33. Anodizing plant 1 I 

34* Salt bath 1 I 

35. Argon a.ro welding 1 F 

36 . Heat treatment furnace 1 I 

37. Bending brakes 1 I 

38 . Tool makers miscrosoope 1 I 

39. ' Non-deatruotive crack ; etection 

equipment 1 I 

40 . Precision Casting Equi.'ment 1 I 

41 . * Pacit electric desk calculator 2 I 

1 T 


42 * Prident electronic calculator 
43i(' Drafting machines 


6 


T 


Uultj One Lal^ora'^ory 


ClasslfiGatxon for piocaro-iaon'5j 


Thti irur 

f our^ ca1iegc-?le s * They ar:;. 


A. rtems availabLe i r\t^ -i ganmie" nfhijrfcrd.a.T 

rfi'anufaetures. 

B Tteons that can readily be majoufactured by all 

0nginie€rriri^.j«>lljege«^--in-'tlv>ir own workshops, 

C. Items that are to be imoorted for the present, 

D« Items that are already developed as some institato. 

Or can be developed at selected., engineering 
colleges with bine prints'being made available 
for Blase manufacture for other colleges. 


kuib. mechanics /iq fluid MACTIMRY 

^ectiens I, IT and III are lnteQrrSl£t«d,«^‘4>ah«^^ 
Vj housed togei^ior) 

Iic amyre.-sible 'F ’ L:v r. 

Nos. 

A. Two nimn 1.. 1 ,;; ooto supnly of water to' 
the L-.'.bo- ■/ - fa).6?0 gpm^ (b) HOC 

gpm. : for M lot. 'xe'd. 2 

2. hr d:' . ■ -r,or ruppljr roservair 15 , 000 

gill: -.;. ':rpr'-^liatelyA 


1 
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3. Constant head (overhead) tank with a akinmw 

ing weir to maintain constant head within 1 B 

2 ^. tank capacity 8000 gallons. 

4, Volumetric calibration unit for water of 
2500 gallons capacity with provisions to 
connect individual equipment through a 

three - way dlvorter. 1 B 


5. pipes and pipe fittings for connecting the 
overhead and underground tanks and connect¬ 
ing the overhead tank to individual experi¬ 
ments . 

6, Orifice plates and venturimeters of 
different sizes for main supply lines to 
individual exoerinents. 

T* Hand tools and pipe fitting tools such as 
pipe cutters, dies, pipe vice etc. 

8 . 100 Kg dial type plitforo scale. 

9. 200 ft. of 4" diomctc.r flexible rubber hose 

10, Flexible plastic tubing, modelling clay, A 
clear perspex sheet, perspex tubes, rigid 
P.V.C. pipes, hypodermic tubing, alvuninium 
powder etc, 

11, Inclined manometers, multitute manometers 
(with pressure lock device); U-Tube mano¬ 
meters, differential manometers micromano- 
metera, piezometers, pr-ssure and vacuum 
gauges etc. of different ranges and with 
different manometer fluids, 

12. Point gauges, hook gauges including electric 
Contact gauges. 

13, pitot eubos, pit t-Static tubes, static 
presrure probes and keil tubes, 

11. issorted InT^mm nts, such as stop watches, 
meter e-alos, thi^nriometers, tachometers, 
Wattmeters, ’rvoters, vo'_+-raeter3, stroboscope, 
planincter. revolution counters (reversible 
aud zero res .t iape). micrometers, vemiei' 
cdlpe''.', etc. 


As 

required A 


As 

required A.,B 
Lump 

Sum k 

1 k 

1 A 


As 

required A 


As A,B,0 

required 

As 

required k 
As 

required A,B 


ks 

required k 



15. 



•7'.rr. -1, 1 crs for inbas-u'enc-nt of water Two of 

- I' lp type and prooerller type with each 

digital rc.■ •:)ut and different ranges Including typo A 

micro-ourTon': ract^-rs, 

16* Deadweight pressure giuge tester. 1 x 

17. Instruments- to measure fluid properties, such 

'-iB: Vlsoosity, Surface tension. Specific One of 

Gravity and Elasticity. each type A 

18. Low rpm fractional horsepower universal motors 3 A 

19. Assort d instruments for wind tunnel; Boundary 

layer mouse, three-compenont subsonic balance, 
shear meter (Preston tube or floating type), 
thermocouple, wire and temperature recorder, One of 

manually operated constant - temperature type each D 

mean velocity hot-wire anemometer bridge along type 

with probes, 0,001 in. diameter platinum wire, 
strain gauge or capacitance type pressure 
transducer -apd accessories, double-beam oscillo¬ 
scope , 

20. Assorted instruinents for studying water waves; 

wave generator, instruments to measure frequency One of 

and amplitude of waves, capacitance gauges and each type C,D 

accessories for wave height measurement. 

21. Flumes; (a) 6'» wide x 18»» deep x 10' long, 
tilting typej (b) 12** wide x 18" deep x 60' 
long tilting tiype, yater to both flumes to 

be supplied from overhead tank as one of the 
experimental pumps Included in Turbomachinery 

list. Two B 

22. Hydraulic model tray 8' x 8' x 12" along with 
two pilraps and models of hydraulic structures, 
such as barrages, side channel spillway, 

xqueduct, fall etc. 1 D 

23. Flow visualization tank - closed circuit unit 
24" wide x V’ deep x 5' long with supply pump 
capable af producing 1" depth of water over 

the glass bottom of tank -and a&sortod models , 1 D 

24. Subsonic Wind Tunnel 12" x 12" x 5' along with 
a 10 hp motor driven axial flow fan and 

necessary damper speed control. 1 D 


25, Snail portable smoke tunnel with' necessary 
models and smoke generator. 

26. Apparatus for verification of momentum princi¬ 
ple by atudyli-g impact .f jet on Vfjies of 
different types. 


1 


D 


1 


15 
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27, Apoaratus for studying curvilinear flow,In 
• two - dimensional or axisyinmetrlc conduits 

thereby studying the energy equation and the 
phenomenon of cavitation. 1 

28, Apparatus for measuring rates of flow of air 

and water by means of orifice meters, venturi- 
lacters, nozzles, Rotomoters (500 litres/hour 
for liquids and 1000 lltrea/hour for air) etc, 
thereby studying their characteristics and 
calibration techniques, 1 

29, Apparatus for studying the characteristics of 
sharp - orested weirs and orifices including 

a constant head tank, steadying tank and neaatir •• 


ing tank, and different types and siaes of 
notches and orifices. 1 

30, Apparatus for studying transition losses in 
pipe fittings such as bends, valves, sudden 
expansion, sudden contractions, nozzles, 

orlficeneters, branching pipes etc. l 

31, Oil recirciHattng unit for studying lamiriar 

flow ‘through pipes. l 

32, Turbulent air pipe for studying turbulent flow 

thjroTigh pipes, 1 

33, pipe friction study^ items 32 and 31 plus long 

pipe for water flow, 1 

34, Apparatus for measurement of water hammer surge 

in pipe line with necessary instrumentation to 
measure and record fluctuating pressured, 1 


35, Electrical analogy nppjHfatus along with 10 volts 
AG suppl 7 y at 10,000 cps, a null detector and 

a whoatstone bridg . 

or 

Toleditimus paper for electrical analogy 

36, ^paratus for studying si^Kjrposition of 

elementary plane potential flow patterns 1 

37, 'jubmorged jet apparatus for air In air, 1 

38, Subiasrrod jet apparatus for water in water X- 

note ? Item ,.2, 15, 2^, 21(b) 22, 29 only required if the 
labor itary for Civil and Mechanical Engineering is 
together, f-. case the Civil Engineering Deptts, 
hav" a separate laboratory'these items should be 
drop’^ed uid ;ter-3 , 2, 3, 4 should bejreduced 
in f-.la©. 


D 


fe 


B 


B 

B 


A,B 


C 

1 

D 

1 - 
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il. Compresaible Flow 


O^tegory 


X* 1” X 3" blowdown type aupoMonic wind 

tunnel with nec6ss?.ry dryer and oompreMed 
air supply system and interchangeable noaa- 
le blocks for about three Mach Ihanbers, 

2# Hydraulic analogy table with accessories 
for Fanno flow study. 

5, Multipurpose thrust st.-uid consisting of air 
supply (SCO cfm, 100 psla) a null type 
laboratory balance and plenum chamber with a 
variety of interchangeable noaales and ducts 
for studying isentronlc flow, adibattc chok¬ 
ing etc, and to dernonatrate difficulties in 
stagnation temperature measuretaenta etc, 

4, Constant pressur’i air tank for supply to 
above experiments. 

5, Instruments for compressible flow work* 
Continuous light source Schl^ren apparatulL 
shadowgraph equipment, necessary camera 
equipment for Schlieren photogrsq>hy, 
various types of manometers (as for 
Incompressible Flow), 


one ot C,D 
each 


Turbomachinei 


1. Centrifugal pump with variable speed drive, 

250 gpm at 60 ft head, 

2, Francis turblno v^ith dynamometer to work 
at 5 ft head, 5 hp, 1250 ipm. ^^ater to be 
supplied.from overhead tank. 

5, pelton wheel with dynamometer^ 5hp at 2011 ft 

head. Water to be supplied by a suitable centri¬ 
fugal pump-motor set, 

4. Kaplan turbine with dynamometer and oil 
pressure governor, 5hp at 15 ft head. Water 
to be supplied by a suitable axial flow 
pump - motor set, 

5, Axial flow variable pitch pump with vartahle 
speed drive, 5 cfa at 20 ft, head 


7, Assorted runners of pumps and turbines 
wooden models. 


Lump 

Sum 
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8, Bqulianent such as pumps, valves etc. for Lumps A 

dismantling and refitting eoccrcises Sum 

9. Centrifugal and axial flow fan test rig One of A 

to atnd/ fan lavs.., each type 

10* yiuid coupling and torque converter One of Ji 

each type 

ll, X 6" X 5> blower type cascade wind tiinnel 
(air drive provided from existing blower or 

compressor) 1 D 

12< Assorted instruments for turbomachineryi Lump Sum A,B»D 

Yaw probe, claw probe, manometers, 
tachometers, flow measuring device^ 

(most of these will be common with 
section A l). 

14, Bxperimental Gas Turbine with 

instmimentation. 1 A»C 

15, Low Pressure‘hot "air turbine 1 D 
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B. THERI^AL snn;:MnF..q 

I. Steam Engineering i 


Item 

Nos. 

Category 

1. Pire tube oil fired boiler working at 

15 kgf/cm ?abs. pressure, 700 kg/hr capaoityj 
oil firing equipment, complete with fuel pump 
&nd injector, superheaters with water treat¬ 
ment plant wl instrumentation. 

1 

A 

2, Experimental stean turbine IS steam 

pressure 14-15 kgf/cmPabs, complete with 
Condensing plant ■md directly couplc-d to a 
hydraulic dynamometer. Fully instrumented. 

1 

A 

S« Steam straps i separators 

n 

A 

Seoarating .and throttling calorimeter 

z 

A 

pipe and pipe fittings for gas water 
and steam supnly 


« 

S, Convergent - divergent steam noszle 
testing- apparatus 

i 


7, Hand pump and boiler accessories -^s roqulrod 

4 

Mlscell.-uioous hand tools As required 

4 

§, Modelsi 

i) Steam Engine with D slide valve 

2 

A 

ii) Stt.am turbines, impulse, reaction 

Ljungstrora etf . 

4 

4 

Hi) Models of stc'in boilers, 
water tube. Locomotive 

2 

A 

iv) Boiler accessories •• second hand 

safety valve lever, feed v'llve etc, ms 

required 

A 

II. I.C. Enginesi 

Item 

Nos. 

Cate«i{ory 

1. Single cylinder - vortical four stroke 

Diesel Engine 10 H.P., 1000-1500 r.p.m, 
couplcyl to Electric dynamometer. 

1 

A 

2. Two stroke-single cylinder-vertical engine 

10 H.p., fitted with pulley and rope brake 

1 

4 

3. Petrol Engine - 4 cyliner - coupled to 
a hydraulic dynamometer 

1 

A 

4. Single cylinder, fjur stroke S,I. engine 
f.Vo cTRnerator. 

1 

A 


4 
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5, Multi-fuel engine of the Shaktlman 

truck t^rpij 


1 A 


6, Piezoelectric pressure pick up 


1 B 


7« Stroboscope 

Q* Instrumeats aucli aS) air flow nieters, 

Tachometers, speed counters, stop watches, 
thermometers, thenpocouples, milivoltmeters, 
anemometers, plonimetora etc. 

9. Tool kits and crane etc. 


2 A 


Lunq} s\un a 
/^ is required 4 


10. Centrifugal pump, 30 ft. head with 

10 H.P. motor, also tanks. 1 

11. Supercharger of the retary or C.P. type 1 

12. Cathode Ray Oscilloscope {Dual beam) 1 

15, Injector testing equipment 1 

14. Air Con^jressort Two stage reclproostlng 7kgf/sa 
3 m /6iin, coupled to electric motor dynamometer 
type, energy meter, air bottles, air-flow meten 
etc, ^ 

-IS.^ Models ;; 

1) Two etroke potrol wngino 1 

ii) Pour stroke petrol engine 1 

iii) Diesel Engine 1 


A 

A 

A 

A 


A 

A 

A 

A 


■ iv) I.Co Engine'oomponents such as t 

second hand pistonsconnecting rods, 

govomorr, crank shafts, valres, camshafts, 

carburettors, fuel pumps, lubrication pump, 

radiator: ^ required A 


III. Refrigeration and'Alr-Conditioningi 

1. AoTDaratos to determine the flow of refrigerants 
through variov.E’types of throttling valves. 

2. Refrigerating vapoiir - compression machine 
(charged with any refrigerant) with a labelled 
diagram to demonstrate the relative positloa 
of the various parts and the controls used 

in the clrouiP. 


1 


D 


A 


1 





3. R'lfrigerati ng vapour - compr*>ssion machine 

(of about 1-2 ton refrigeration capaoity) with 
arrangements to measure the flow of the refri¬ 
gerant, power input to the corapresshr motor 
pressures and tomp. at •'rarious points, flow of 
water and rise in temporatul*^ in the condenser, 
the risf t^-n, r * -tnr.^ and ■'ihe flov/ of brin® 

and rise in temperaxure in tne evaporator, 1 A 


4, Charging equipment for refrigerators, 
complete with presaure gauges etc. 

5, Automatic - control devices of various types, 
high pressure - low presaure cutouts, capacity 
controls, solenoid valves, various types of 
expansion valves, humidoatats and thermostats 
etc, (from salvagystock) 

6, Measuring instrumAnts, like pressure gauges, 
thermometers of different temp, ranges, thero- 
couples (with galvanometers and potentiometers 
etc.), 

7* Small ^ H.jr. compressors of different types, 
such as, reoiprooating. centrifugal and 
gear tyi^e. 

8. Apparatus to study the performance of 
air-oonditloners and room coolers, 

T’/, Fuels and combuEtiont 

1, Bomb oaloriraeter 


1 A 


Lump A 
Sum 


Lump sum A 

3 A 

1 A 

1 A 


2. Gas calorimeter 

3- EleotriA lot O'rnn with temperature 

control 

4. Apparatus for proximate analysis using silica 
crucibles, analytical balance with weight 
box and Desiccator 

5, Closed cup-flash point apparatus 
(Pensky-I/artin) 

6, Standard distil.'ation test apparatus for 
petroleum oils, 

7. Reid vapour pressure apparatus 

8, Aniline point apparatus 

9. Orsats* Gas upparatue (Four bulbtyipe) 

1G. Redwood "vificometerBj No,1 

No.2 

11. Open flash point—apparatus- 



J> > 
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12. Smok? mpter 1 D 

13. Flame stabilization (by bluff body equipment) 1 D 

14« Bunsen burner m'^tbod of determining 

flame veloolty 1 A 


V* Heat Transfer 

I, Apparatus for measuring thermal oonduotivity 1 

of a rod. 

2* Apparatus for measuring thermal oonduotivity 

of insulating sheets (Corky asbestos eto.) 1 

3. Apparatus for studying phenomena of boiling 

and oondenastion. 1 

4. Muffle furnace (eleotrioal) for temperature 

upto 1000^0 with control. 1 

5. Radiation pyrometer I 

6. Optical pyrometer 1 

7. Electric hot plate 2 

8. Immersion heaters 4 

9. Small capacity air blower 2 

10. Small capacity vater pumps 2 

II. Auto transformers (2KVA) 4 

12, Chemical balance 1 


13* Co-axial two pipe system of a heat exobangor 
for the following oomblnationsi' 

a) Liquid and liquid ) 

b) Steam and liquid ) 1 

o) Steam and air } 

d) Air and air ) 

e) Water and air ) 

14* A multi pasB-llquld-liquid tube and shell heat 
exchanger (with a provision to change the 
number of passes) 1 

13. An apparatus to study the fin effectiveness 

in cooling of surfaces. 1 

16. Set up for determining the thermal oonduotivity 

using conducting paper 1 

17. IJietruments-Araometers, voltmeters, waltmeters 
Air flow-meters, thermometers, thermo 
couples etc. 


B 

D 

B 

A 

C 

C 

A 

A 

A 

A 

A 

A 


A 


B 

B 

B 


Lump sum 


A 
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VI, Basic therrDOd.ynaroics & Direct energy oonvereion i 

1. Apparatus for measuring specific heat of air 

and gas constant of air, 1 each D 

2. Apparatus to determine the pressure - temperature 
relationship of various pure substances (Meroets* 

Boiler). 1 D 

3- Apparatus to illus tr.-, t<^ -loule- Thompson 

effect, ID 


4. ?equipment to allow the temperature to be 
measured by the following methods! 

Gas temperature by a thermocouple 

b) Gas temperature by a pyrometer, 

c) Liquid temperature by a mercury in 
glass thermometer. 

d) Bimetal temperature gauge 

5* Equipment to allqw the pressure to be measured 
by the following methods, 
a) Inclined manometer for low pressures, 
b; Pressure gauges* Their calibration by 
a dead weight tester, 
o) Differential pressure manometer, 
d) Vacuum by a U tube manometer, 

6, Adiabatic charging and evacuation apparatus 

7, Flat plate so]t.r heat collector 


1 each D 


1 each D 


1 


D 

D 


1 
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C. WORKSHOP TBATNOIG MB FBOflUCT^QH ^NGP^RINO 
I, Cf.rpontary and Pattern m&kin^ t 
Item 

1. Work Benohoe 3’ x 6’ with carpenter's 
vice (for 2 students) 

2. Wood turning lathe 

3. Wet stone grinder 

4. Ciroular saw (tiiting-arhour 1?** blade) 

3* Band Saw 

6, Wood work surfacing planer 

7. Thickness planer 

8, Portable sander 

9. Ciroular saw grinder 

10, Assorted tools for instructors and 
for instmictional purpose. 

11, Standard tool kit for students 

IT. Smithy I 

1, Blacksmith forge (complete with blowers) 

2, W.I, Anvils 

3, C,'^. swage blocks with stands (l8" i 18 ”) 

4, Sladg«> Hammer, flatters, fullers, top and 
bottom swages, punches, tongs, 

5- Staple vice and table 

6. Power Hammer lowt, capacity 

7. Dust collector 

8, Cropping press (10 tons) 

9, Spring Hammer 

10. Unit forge for item 9 
III, Fitting f 

1, Work benches with fitters' vice 
(2 students per bench) 

2. Marking off table v/ith stand 

(3’ X 4' and 2' x 2') 


Nos 

16 

3 

1 

1 

1 

1 

1 

1 

1 


Iset 
32 sets 


10 

10 

4 

10 sets 
2 

1 

1 

1 

1 

1 


16 

1 of eaol 
size 


3. Surface plate ( 2’ x 2') 


3 
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4* Double wheel tool grinder 1 A 

5. Bench drilling machine upto 

complete with starter and mfctor, 1 A 

6. Pillar drilling raaohine upto 1" complete 

with motor tnd starter 1 A 

7. Assorted tools such as; micrometers, vernier 
calipers, dial gages (with scand), dial gage 

with maguetic l-oc and with stand, 7 blocks, 1 set A 

marking blocks, steel rules, spirit level, 
angle plate (I0"x10”) 

8. Height gauge (300) 1 A 

9. Tool kit for stuaents 30 sets A 

10. Special tool kit for instructors. 1 set A 

rv. Industrial Jjingineeringt 

1. 8 mm. movie projector with variable speed 

with accessories. 1 C 

2. 6 ram. mo'vie camera 1 C 

3. 8 ram. movie reels As reciuired 0 

4. Stop watches (read 1/100 rain.)- 2 A 

5. Slide projector 1 A 

V, Welding; 

1 * Elcctrio Welding Transformer 1 A 

2. Electric Welding motor generator set 1 A 

3- El<=ctric welder's vool kit 3 A 

4, Oxy-Acytelene welding plant low/high_pree6ure 1 A 

5, Standard kit for gas wolding/cutting 1 A 

6, Brazing and soldering oquipraent 1 set A 

7.,Portable grinder 1 A 

8. Fitter bench with vices 1 A 

9. Safety equipment 1 A 

10. V/elding tables and, stands 1 A 

11,.Butt welder 1 A 

12, Spot welding 1 A 
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VI* Foundry t 

1, Cupola ■wt'tli-^ower 1—2 toba 
2* Pit furnace 
3, Sand sieve set 
4* Crucibles of different sizes 


1 

1 

1 

1 


A 

A 

A 

A 


5* Core baking oven 


A 


6* Moulding.boxes 60 sets 

7. Oil fired tilting furnaoe 100 lb. oapaolty 1 

6. Temperature indloatlng instruments 1 

9. Portable grinder 1 

tO^-Ladles of assorted sizes 6 

11, Tool kits 32 

12, Platform weighing scale 1 

13* Weighing balance 1 

14# Sand testing equipment 

Permeability tester 1 

Universal Testing machine 1 

Moisture testing meter 1 

Laboratory mixer 1 

Core shooter 1 

& Sheet Metal i 

1, Shear 1 


A 

A 

A 

A 

A 

A 

A 

A 


A 


2. Folding and Bending toaohilM 
(Hand operated) 

3* Oirale -outting machine 18” 

(Hi:nd operi.ted) 

4, Tin, copper sheet metal wo^cer tools 

5, 25 ton crank press 

6, Screw press 
Yin. Metrology i 

1• Micrometer 

(a) Outside 0 - 25 mm 

25 - 50 mm. 

25 -I50 mm, (combination set) 

(b) Tnt0naal12-25 mm, 

25-100 mm. (with attacheraents) 


1 A 
1 A 

1 A 
1 A 
1 A 


3 

2 

1 

1 

1 


A 

A 

A 

A 

A 


o > > 
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2. Vernier callipers 0-150 nm. with depth 
gauge attachementa. 

3» Dial test indicator 0-r01 mm. 

U.COa mm. 

4, Vernier protractor 

5, Micrometer depth gauge 0 -25 mm. with rod 
attachments, 

6, Taper gauge (inalde and outside) 

7, Plug and Ring gauge 

8, . Screw 6uad ILLng_gauge 

9, Radius gauge 

10* Peeler gauge 1-15 

11, Sine bar 250 

12.Parallels 150 mm., 300 mm, 

13. Surface plates 

300 X 450 worlcshop standard 
450 X 600 Inspeoticn 

14, Slip gauge workshop 8tandurd<-'Tsfer>enoe.._ 
”'T5',-Aoo^s»orl*s'far.-hlook gaugee 
16, Height gauge 300 
17• Angle gauge blocks 

IS,. Standard pairs of roliai^a_and-epherioal 
bells of aLaea 5-^5 

19, Goar tangent callipers 

20, Gear tooth verrier 

21, Br-noh Centre I60 ram., 200 mm, 

22, Straight edges 45O mm., 6OO mm, 

23, Pneumatic comparators solai type with 
standard "plugs—and accessories, 

24, Proflllometer r.m.s. or CLA 

25» Pitch measuring machine with standard 

accessories, rollers (needles) and prisms 


2 A 

3 A 

* A 

2 A 

2 A 

1 each A 

1 each A 

1 eaob A 


1 A 

1 A 

I eaoh A^ 

A each A 

3 A 

1 A 

1 each A 

1 set A 

1 A 

1 set A 

1 set A 

eaoh 

1 A 

1 A 

1 each A 

1 eaoh A 

1 D 

1 C 

1 
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26- JIl«<ytTHival-or>-optlo«i-<jonvpa^ 

1 

C 

27-1 Tool makers ini«! .oscope 

1 

0 

28, Auto oollimet^i- '»iiyh 1;i»o*-directional 
r^adln^ and aoceosorles 

1 

c 


t 

0 

30. Compound sine table 

1 

c 

31. Bore gauges 2- 10 mm. 

1 

c 

32, Precision ollrcmeter 

1 

c 

33« Tmxjlute gear tester 

1 

c 

34« Honoohromatlo li^t aouxoe 

1 

c 

35'. Optical flat with preoiaion /10, 

diameter 60 ffitn. 

4 

c 

HL. M.*ohine shopi 

1, S,S. and S-.C.,, Lathes 6^" (160 mm«), 1000 tom. 
centre disteitooe aJLongwith driving motors, 
aooeeaori®s like true ohuoka, faoe plates 
eto., draie A. 

12 

A 

7,^ - JvViei)3la.^?-rr.«^xblJa«.300-'«tTUk^^wt'tk ;dJrtvl^ 
motorsj startera eto. 

2 

A 

3. Shaping machine 600 atroW ■wtth*TaQ4oj^,jrto* 

.1 

A 

4-! rniversc.l ciTiri a,^ n.‘-'’'''.ne wl '-'a motoiL'juJdL 
start3V, with dl -iding head 

Table si 1^.6 .100 x 273 nun. 
cai'ariT.y 6 ^0 X 223 i 365 nun. 

1 

A 

5,. Univeraal out tor end tool grinder No.2, 
moxorlzbd wllh universal vice and other 
aocossorioe. 

1 

A 

o, XJui-'vioal L iindrioal grinding maohine 
•'30 X 620 i.m. 

1 

A 

7c Pillar drilling machine 25 mm, oapaolly 

1 

A 

B, P.adial drilling maohine 3^^ mm. 

1 

A 

, Wet and dry -.ool grinder 250 ram. 

1 

A 

lO.Ourbid*; toe"' grinder 25'' mm. 

1 

A 

'■ 1; Fo'wer hccKsaw 

1 

A 

MarKLi'g off table 900 x 1200 mm. 

1 

A 



13» Su^'t..oe ^ates 600 x 600 mm 


1 


A 


14. 'P'^cd preoltion lathe H 22 (HMT), 

Pii^ 223 X 1000 mm, with hydraullo copying 

a-.T.iiohmentB, 1 A 


15* TgoId and instmimentss cuttersf drlllsi taps, 
rpsp'-r^. dies, drill ohuoJca, miorometera, dial 
geugr vrith stand and magnetic base, vernier As required A 

o'cllepers, scales etc. 


16. Hand tools, Files (razdous siees and grades), 
b centre punch etc, 

17« "Lnuh' toolsi H,S,S, tools, carbide,, through 

av-vy bit tools inoluding.-oarbide and oxide bits. 

18. Sojir mg machine 

19 . li-v Vi ‘.'ool testing aooessorlea 

20, ,Dj'n:ir<r'.»*t«re 

.■> ';h0 ;, 3 component - 3^ leg, 

-iiiling machine, torque and Tsrttoal 

21, Ar.fiycioal balance 

2Z» —fH;7rf-ojoc~s^i.nd 1 ng. msehloa 225!i60Q ms. 

23. Taohojieter 0-50»00r< rpm, 

24. Turff- i. lathe 200 mm, bar eapaolty 

25 . St.'-p ■’'Qtohes 

26^ "•Ver-tUca.l^ mn.l-ing machine table 1100x275 mm , 

27. Stroboscope with oscillator etc, 

28. 3 caa^mel d,c, amplifier alongwlth strain- bridge 

29. OeodJ^Loecope (dual beam) 

30. e ttachement for Iten 29 

31. D.Cr Po-wer supply unit 

32. Pi for load, vibration etc, 

33. Singj* cpindle automatic lathe. 


As required A 

As required A 

1 A 

A 

- If 


1 A 

1 A 

1 C 

t A 

2. A 

1 A 

1 A 

1 A, 

1 A 

1 C 

1 A 

1 each D 
1 A 
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ISSIGH AND . SYNTH18IS 





ULg-n 



1. 

Apparatus for ^ynainlo analy^s of oana 

Emd follovera 

1 

D 

z» 

l^rnamio balancing apparatus for rotary 
masses 

1 

A 

s. 

_ • 

Static balancing apparatus 

1 

A 

4. 

. Ijmanilo balancing apparatus for red*, 
proeating masses 

1 

D 

54 

Whirling of shaft apparatus 

1 

A 

6. 

Gyroscope - motorised 

1 

A 

7; 

Torsional oscillation apparatus 

1 

D 

s; 

Belt treinsmls3i6n apparatus 

1 

D 

«. 

Gone and collar friction apparatus 

1 

9 

Id. 

Kinenatio friction apparatus 

1 

B 

11. 

Triflllar suspension 

1 

B 

12'. 

Shake table for calibration of vibration 
instiTuments 

1 

D 

13. 

Dasbpot calibration,apparatus 

1 

D 

14.-^ Electrical Analogy Kit 

1 

D 

IS. 

Apparatus for -generating involute 
tooth profile 

1 

B 

16. 

Coriolis acceleration set-up 

1 

D 

17. 

Set-up for finding efficiency of geared 
systems 

1 

D 

18. 

Vibrating rod apparatus for finding 
oo-effiolent of friction 

1 

D 
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19. Vibration r’acidno with arrangement for 
free and foi^jod damoad and undamped • 
vibrations, excited by imbalanced m^s 
with arraa^emint for amnlitudo and ohaae 
muasuremont (single degree of freecfom) 

20* Journal friction apparatua 

21. Berm vibriitioa apparatus with provision 
for dynaTiic vi'rration a’^sorber 

22• Bioctromagriatlc exciter (IS lb. thrust) 
with vnrir tie frequency oscillator 

25* Desk calciiator 


1 

1 

1 

i 

1 


24, Instruments t 

i')- Vibr? tion pick-ups of various types 
il) Sies-’ic Vibrometer 
•ii) Siogmic /vocelorometor 
iv) Audio Oscillator 
v) Power Amplifier 

vi) ,3tiaobosoope with frequency oalibretion 
unit 

vii) Dual beam oscilloscope 

fiii) High speed recording camera for 
osciilo-scope 

ix) Variable inductanv;© transducer wltl^ 
amplifier 


i 

X 

X 

1 

% 

X 

I 

I 

X 


x) Vibrograph 1 

2S< ‘ As sorted instrumentsI « 

Tachometer, stopwatch, dial gauge, AVO 
motor, veruirr and micrometor calipers 


26» Variable spotrl olectric motors 


4 


27. Hand tools 


D 

D 

B 

G 

G 

» 

B 

A, G. 
A, C. 

A 

A 

C 


A, D. 
C 
A 



-tl9T 


28* Models* Linkagemechnnisma, 

with inversions of single and double - D 

slider crank moGhanismsj pantograph; valve 
gears; epicyolic gear trains; bevel gear 
trains; differential gear's; universal 
joints; governors; clutches;'brakes of 
various types; mecherrisms used in type¬ 
writers, sewing machines and mechanical 
GO'aputors; mechanical and electrical 
models of vibration and shook absorbe^rs. 


II*ISSYRt]MBNTS AND GQNTfi9Tf; 

1* Double beam oscilloscope 


2 . 

S.*' 

4, 

5, 

6 , 
7. 


Strain gauge bridge with amplifier and 
assorted types of bonded strain gauges 

Thermocouples, thermocouples amplfier 

Pressure transducers of capacitance, 
plzoelectrio and strain gauge types with 
necessary amplifier and readout system 

VTVM 

Acce’lerometers and Cathode follower 
Differential Tranaforraers 


1 

1 


A 

0, D. 
A 


One of each A, 0, D. 
type 


1 

I 

4 


0, Load Colls 

9. Photocells 

10* Apparatus for frequency response and 
stablity Studies on servo-systems 

11, '^t-upa to demomtrate the response of 

first and second order systems by hydrallo 
pneumatic and mechanical means 

12* " Apparatus for studying mechanical and 
hydraulic feed back systems 

15. Process Control Stimizlator Equipment 


A 

0 

D 

0, D. 


D 

C 


14, Assorted electrical end electronic oompon- As reqtiired A 
ents - variable speed motors, power 
supply, batteries, Potentiometers, Battery 
charters. Capacitors, Resistors, etc. 
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15. 

i'issortdd instmuttonts for moaaurtng 
leQ^h nn'’, nrea: metre scales, vernier 
rnfl miorometar calipers, dial gauges, 
crdinary and polar planimeters. 

As required 

A 

1£ 

Assorted instruments such asi Stop 
watches, electrical and mechanical 
timers, tachometers, strain gai:ge 
torquemoter, elastic torsion bar^ pvoo^ 
brake, h/draullo 'tynamometer 

One of each 

A, D.. 

17. 

Mi dels of tempera ttire '^.nd pressure 
oontrollars 


A 


Models of various logic devices with 
limit switches relsTs,. pneumatic valves 

etc . 


Qi ib 

13. 

Analogy oomputor or anaiogT circuits 
to dornonotrate addition, subtraction, 
multiplication, division etc. 

1 


to 

o 

. 

Assorted hand tools, soldoring iron, 
solder and flux, connecting wire etc. 

At requirec 

i 

UI*,QSE 

ter"l Mechanics- 



U 

A’ wood Machine 

1 


2. 

Fletcher's Irolloy 

- 


S. 

Simple Pendulum 

1 

3 

4,: 

Cotapoixnd Pendulum 

X 

3 

s. 

Moment of Inorila of flywhooL .apparatus^ 

1 

B 

6. 

Toung Modulus apparatus 

1 

A 

7, 

Strut testing apparatus 

1 

A . 

8« 

Assorted models: differential wheel and 
axle, single and douhl purchase crabs, 
wc^m and worm wheal, screw ^eck, pulley 
block, gL,arod pulley block western's 
di-fferentlal pulley block 

«s 

A, B. 





* 

9 Asao*'t«d rules, weights 

of '^-ifferent sizes, stop watches, '3ial 
gauges, vornier and mlcixxtkotoij, oalj^rs etc. 

10. Variable Speed motors 4 

11. Assorted h^nd tools • 

Ig.- Materlal Testing 

1, Otaiversal Testlag Machine 10 tons (or 

above) capecitv, with shear tools,, autographies 


reoordQf^etc. 1 

2. Creep testing machine 1 

J5. Sactensomaters - mechanical, optial and 

eleotrioal 3 

4, Hardness testing machine - Wckers and One of each 

Brlnnel ■typo 

5. Ravorslhle •borsion. -besting jaaobla» 200Q. 

in./lb, capacity 1 

8 . Impact testing machine, Izod and Oharpy 

combined 120 in,/lb, capacity 3 

7 Fatigue testing machine 1 

8 Apparatus for testing -borsional rigidity of 

wires 1 

9. Ufaiversal Tonsomoter with au-togrnphlc 

reoord«y^^an.d .standard accessories - 2 ■ton 
capacity 1 

10. Calibrated proving ring I 

11. Dsfleotome-bers I 

12. tale scope) I 

,13* Uhl versa! wood testing machlno maxicium 

capacity lOO kg complete with standard 
accessories i 


14* Assorted instrumoata* . 

‘Ternlor calipers, dial gauges etc, 

15. Assorted hand tools As re<inii^d*. 


A 

A 

A 


C 

G 

0 

a 


A 

0 

0 

A 


G 

C 

C 

A 


C 

A 

A 
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1 * strain g-rr ;0 tqtip..i3nt >ondei -vire oio- 
ctrical r . .^isl.ariGG type wH h 2 strain 
Inlicator -, ndtolung f ad balancing unit, 
oallbrat:’ .'1 chec.< -^'.nit, differont typo 
of strain ; 0 ti,i.es nni ot'ior fciossorico 


2 . 


5 « 

4. 

5. 

6 . 


Hand Tools 
t^atoriel_ Scien.-o; 

1, PotentioiU' ‘;Qr so j 
Coniuctiv.-y Erl lgc 
Terrohaetc 
Hardoraatoi 

Host Trori-raont f xrnace 


2. 

5. 

4. 

5. 


0, D. 


Equ-Lpmeno lor moa.r-irement of Imamic 
strain in ornunct .on wHh tho ban de l 
wire elect '’icfl reo:..3tanoo typo strain 
gauges, vr h tnagne'ic o.'cillagi*aph, 
control ur::.tj cali.l ration box and otlier 
accossori* ^r.d apfxes 

Accoustio -'.train gauges 

Photoalas-'.:.c tench with a box caraora end 
other acce -sot ios 

Assorted ■. .ectrlcal and oleotronic csompo- 
nontsj sol coring iron, solder ani flux, 
oonnectirn; wire etc. 


S*- —Greep test'.ng ms ihino (-^he one i .a Material 
Tearting L/.uoi*rtoo' 7 - may-'oe -usod Xnatead jof 

a separeto mit) 

7, Te.nsiomfct vith iraffle end controls 
8» Thennocauv.v.-Q wiro f nd p tentionoter 
9'* Tomparattao rooo'der 


As required, 
Ae required, 

1 

1 

1 

1 

1 

1 
1 
1 
1 


0 

G 

C, 9, 

A 

A 

A 

A 

0 

c 

A 

C 

0 

A 

A 
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li3* X-Y plottar 1 A 

11 . Cryatsl growing eqvilpmQnt for lead, zinc 

and alminlura 1 A 

12* ^Microsoopes 3 A 

15. Mounting press 1 A 

14, Polishing machine 1 A 

15, Electro pollaher 1 A 

16, Hand tools An required, A 



